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PREFACE. 



-^o^ 



The system of Competitive Examination introduced into 
the Civil Service has rendered a modification in the cha- 
racter of most of our elementary school-books absolutely 
necessary. To effect this object in the Arithmetical De- 
partment this treatise has been compiled. It contains 
almost all the questions on Arithmetic given in the 
Civil Service Eeports, and several others which were 
obtained from parties who underwent the examinations ^at 
which they were proposed. The questions are arranged 
under the various rules, and referred as far as possible 
to the Department of the Civil Service in which they 
were proposed. Some of the most difiicult are worked as 
examples, and every pains has been taken to render the 
treatise suitable for the requirements of the Public Service. 



%* Should the reader find any errors in this "work^ he will greatly 
oblige the Author by communicating with the Publishers. 
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THE CIVIL SERVICE 



ARITHMETIC. 



1. QuANTiTT is a tefm applied to anything susceptible of 
being increased or diminished. 

2. A T7NIT is one, or an individual thing of the quantity 
under consideration. 

3» The term number may be applied to a unit or an 
assemblage of units of any magnitude whatever. 

4. Abithmetio is the science of numbers, and is either 
theoretical or practical. Theoretical Arithmetic explains 
the nature, properties and relations of numbers: Jhracticcd 
Arithmetic applies those principles to the various purposes 
of Ufe. 

5. All numbers are expressed by the following ten 
characters or figures, either singly or in combination^ 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, read, nought or cypher^ one^ 
two, three, four, Jivcy six, seven, eight, nine, 

e. When any one of these figures stands by itself, it has 
what is called its simple value, which never varies. When 
two or more figures are used to express a number, all 
except that in the units* place (to the right of the other 
figures), have what is termed a local value^ which varies 

B 
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according to the distance of the figure from the units* 
place. Thus, if a figure stand one place to the left of 
the units' place, its Zoca/ value is ten times its simple value; 
if two places to the left, its local value is one hundred times 
its simple value, and so on. 

7- 1, 3, 5, 7, &c. are called odd numbers : 2, 4, 6, 8, &c. 
are called even numbers. 

8- Notation is the art of expressing numbers hj 
characters or figures : Numebation, the art of reading them 
when written. 

9- For the convenience of reading and writing numbers, 
we divide them into periods, each consisting of three places 
of figures, as in the following Table. 



NOTATION AND NUMERATION TABLE. 

Millions. Thousands. Units. 

000, 000, 000. 



•t. •• 



Thia Table has three periods, UnitSy Thousands, MUlions, 
consisting of three places each, which, commencing at the 
right in every period, are invariably read, units, tens, 
hundreds. To show the sameness of the places which form 
each period, the units' place is marked by one dot, the tens* 
by two, and the hundred^ by three dots. The/?moe&are all 
alike as regards the places which form them. It follows, 
that if we can write numbers consisting of three places of 
figures, we can write any number, however great. For 
instance, to write six, we place it in the^r^^ place to 
the right : because it is 6 ones or units, we must place 
it in the * units* period* Again, if we wish to write 
six thousand, we have merely to remove the six from its 
position in the units' period to a similar one in the thoU' 
sands' period; thus, 6,000, that is, we pass over the first 



NOTATION AND NUMERATION. 3 

period, the places of which must be filled up by cyphers ; 
the great use of the cypher being to fill up the places which 
would otherwise be vacant. In the same manner, if we 
have to write three-hundred and six units, three-hundred 
and six thousand, and three-hundred and six millions ; we 
have, respectively, 306 ; 306,000 ; 306,000,000 ; each num- 
ber being placed in its proper period. The next period to 
the left, after millions, is called billions, next trillions, and 
so on, to an indefinite extent : the number of periods is tn- 
definite ; the number of places only three, 

10. To BEAD ANY NUMBEB. 

EuLE. — 1^. Commencing at the right, divide it into 
periods, allowing three places to each. 

2^. Then read each period from the left, adding the name 
of the period to the number which its figures express. 

To read 43506403 ; by dividing it into periods, we have 
43,506,403, which we read forty-three, five hundred and 
six, four hundred and three. Now, by adding the names 
of the periods, we have forty-three millions^ five hundred 
and six thousand, four hundred and three ones or units. 

Urn Ours being a decimal system of Notation, the figures 
increase to the left in a ten-fold ratio : in other words, ten 
units make one ten, that is, one unit in the tens' place ; ten 
of these units in the tens' place make one hundred, and so on. 

From the nature of this Notation, it is evident, that if 
we remove a figure one place to the left, we make its value 
ten times greater. Thus 60 is equal to ten times 6. If we 
remove it two places to the left, we make its value one hun^ 
dred times greater, and so on : thus 600 is equal to one 
hundred times 6. On the contrary, if we remove a figure 
one place to the right, we decrease its value ten-fold; if we 
remove it two places to the right, we decrease its value one 
hundred-fold In the one case, the units become tens^ 
the tens, hundreds, &c. : in the other the /iuTidreds\»^^^\s^^ 
tens, the tens, units, 

b2 
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A NOUGHT placed to the left of a figure or number has no 
effect^ since it does not alter the position with respect to 
the ufM place. 

L 

Write in figures the following numbers : 

1. Five handred and ninetj. 

2. One thousand four hundred and three. 
8. Two thousand and seyenty-seven. 

4. Four thousand five hundred and seyenty. 

5. Eight thousand and nine. 

6. Nine thousand and ninet j-seven. 

Post Office (^Protnncial), 

7. Four hundred and sixty-one thousand and one. 

8. Two millions, five thousand and eighty-seven. 

9. Twenty-seven millions, seven hundred and six. 

Apprentices in Dockyards, 

10. Eight hundred and forty thousand and twenty. 

11. Ten millions four thousand and eight. 

12. Eleven hundred and two millions seventy thousand and fifty. 

Committee of Council on Education. 

13. Ninety thousand and forty. 

14. Three hundred and four millions, forty thousand and four. 

Various Examinations for offices where * Elementary Arithmetic * is to be 

known, 

1 5. Six hundred and three thousand and fifty. 

16. Seven millions three thousand and forty. 

17. Eight thousand millions one thousand and two. 

18. Five hundred thousand four hundred and one. 

19. Thirty millions seven thousand and forty. 

20. Five hundred and six millions and twenty. 

21. Four millions five hundred and five. ^ 

22. Eight thousand millions six hundred. 

23. Ten millions twenty thousand and one. 

24. Four hundred millions four thousand and forty. 



' The learner it requested to test his ability to read numbers by trying to read the 
saswwM of the above examples. 
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ADDITION. 

12. Addition is the process of finding one number equal 
to two or more. The result or answer is called the Sum. 
The numbers to be added are called Addends, 

The addition of abstract numbers or of applicate numbers 
of one denomination, is called Simple Addition. 

When a number is not applied to any particular object it 
is called an abstract number. An applicate number is 
applied to some objects, as 10 men, 20 pounds* 9 shillings. 

The sign of addition is + ; thus 4+6, read, 4 pltis or 
more 6, and means that 4 and 6 are to be added. 

It is also necessary to explain the use of another sign, 
namely, =, read * equal to;* thus 4 + 6 = 10, read, /our 
plus siXf equal to ten. 

The sign or abbreviation . • . is frequently used for there' 
fore. 

13. BuLE FOR Simple Addition. 

1°. Write the addends under each other, so that units 
may stand under units. 

2?. Add up the figures in the units' place : set down the 
units of the sum and carry the tens, if any, to the next or 
tens' column ; proceed in the same manner with the remain- 
ing columns. • 

3^ Having added the last column, set down its sum in 
fall. 

Example 1. Find the sum of 424, 134, 327, and 26. 

The numbers are written as in the annexed 
operation. Then commencing at the right or 134 I ^t , 

units* place, we say, 6 and 7 are 13 ; 13 and 4 are 
17 ; 17 and 4 are 21 units or ones, which are » 2 
tens and 1 unit : we set down the 1 unit\ and 
carrying the 2 tens to the next column, we say, 2 91\ Sum. 

and 2 are 4 ; 4 and 2 are 6 ; 6 and 3 axe 9 ; ^ «xi<QL ^ «s^ W » V 
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hundred and 1 ten ; we set down the 1 ten, and carry the 1 hundred to 
the next column» the sum of which is 9 ; we set down the 9. The sum 
or answer is 911. 

14. Reason of the Rule. — The rule for addition is obyious from 
the principles of Notation already given. 

l\ If we place units under units, tens must be under tens, hundreds 
under hundreds, &c. We write the numbers in this order that we may 
have those figures of the same kind or local value under each other, since 
we cannot add units to tens, or tens to any other column except its own. 

2^ We commence at the units* place for the convenience of carrying 
to the higher places. We set down the number of units in the sum of 
this column, and carry the tens to the tens' column, which is the same 
kind as what we carry, and so on with the other columns. 

3^. We always write the sum of the left hand coliinm in full, because 
we have nothing more to add to it. 

15. Proof. — I. The most convenient mode of proving Addition 
is to begin at the top and count it down: if the two results agree, the 
work is niost probably correct. 

tl. Another method of proof, depending upon the principle, ' The 
whole is equal to the sum of all its parts,' will be understood from the 
following example : — 

In writing the example in order to prove 
it we omit the first addend 9864. Having 
found the sum of the remaining addends, 
19123, we add the neglected addend to it, 
and thus find the same result, 28987. It is 
plain that the omission of any other addend 
would answer equally well. To avoid the 
necessity of writing the example twice as 
in the above explanation, it will be suffi- 
cient to draw a line under the first addend and omit this addend in the 
addition intended as proof. 

11. 



Example, 

9864 
4769 
7907 
5869 
578 

28987 



Proof, 

4769 

7907 

5869 

578 

19123 
9864 

28987 



Find the sum of : — 










1. 39704 


2. 


760987 


a 


9786549897 


88888 




859378 




7654398799 


76543 




999999 




6547998887 


9799 




75867 




6437896467 


3787 




937899 




7776666698 



ADDITION. 



4. 4059 + 760786 + 439 + 986407 + 408067 . 

5. 54 + 960483 + 197 + 546078 + 88067 + 478609. 

6. 980 + 43609 + 9908 + 78078+11011+999873. 

7. 777 + 439 + 709053 + 54806 + 655073 + 864 + 1998. 

8. Add, one handred and seventj-nine ; nine thousand foar han- 
dred and eighty-nine ; six handred and twelve thousand seven handred 
and ninety-six ; nine handred and sixteen thousand seven handred 
and forty; sixty-nine thousand seven handred and eighty -seven. 

9. Add| three hundred and sixty-five ; four handred and seventy- 
nine; six hundred and ninety-four; seven hundred and nine; nine 
hundred and seventy-eight ; forty-eight ; nineteen. 

10. Find the sum of, four hundred and ftine thousand seven hun- 
dred and forty-nine ; six hundred and seventy-eight thousand and 
seventy-five ; eight handred and sixty-nine thousand and fifty ; nine 
thousand eight hundred and seventy-six ; five hundred and seventy -four. 

11. Add, thirty -nine millions six hundred and ninety-four thousand 
four hundred and ten ; forty millions forty thousand and forty; ninety- 
seven millions ninety-seven thousand and ninety-seven; fifty-six 
thousand and seven; three hundred and seventy-nine; five handred 
and eight. 

12. Adam lived 930 years; Seth, 912; Enos, 905; Cainan, 910; 
Mahaleel, 895 ; Jared, 962; Enoch, 365; Methusaleh, 969; Lamech, 
777; Noah, 950; Shem,600; Arphaxad, 438 ; Salah, 433; Heber,464; 
Peleg, 239 ; Reu, 239 j Serug, 230; Nahor, 148 ; Terah, 205 ; Abraham 
175 ; Isaac, 180 ; Jacob, 147 ; Joseph, 110; Moses, 120 ; Joshua, 110. 
What is the sum of all their ages ? 

Post Office, TidewcUters, ffc, 

13. 64935039 14. 64935039 

3945684 3945684 

59712593 59712593 

78916376 80643978 

12863121 12863121 

83752463 83752463 



15. 34689104 
83674823 
97615307 
41923584 
76325918 
67431297 
93206140 
72169837 



16. 34689104 
83674823 
97615307 
41923584 
13895193 
67431297 
9320^\4Q 
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Apprentices in 


Dockyards. 




17. 


65035049 
3729015 

72823652 
5984315 

88140238 

94863574 




18* 


367443 

52421 

1671 

2596 

924 

34853 






684 










24835 




• 
Various Departments, 


» 


87 
72 






19. 


75053079 
344515 

4477896 
81390045 
78963412 

6547885 




20. 


64035039 
3945684 
59712593 
78916376 
12863121 
83752463 


Letter Carriers and Rural Messengers in Post 


Office {Time 15 mtnuto 


21. 


145 

739 

4639 

504 




22. 


823 

210 

843 

1525 


23. 


82 

903 

715 

4786 




24. 


613 

50 

453 

3709 



The learner should be accustomed to add in the following manner until he can do 
to with accuracy and despatch : Because, 4 and 7 are 11, 14 and 7 are 21, 24 and 7 are 
31. Again, 16 and 8 are 24 ; sajr, * because 6 and 8 are 14,' 26 and 8 are 34, 36 and 8 are 
44, and so on. It if necessary to observe that II, 21, 31, &c., all end in the same 
figure. 



* Set to tide«aiters. 



SUBTBACTION. 9 

SUBTRACTION. 

16- Subtraction is the process of finding the difference 
between any two numbers. 

The number to be subtracted is called the Subtrahend ; 
the number from which the Subtrahend is to be taken is 
called the Minuend, The result or answer is called the 
Remainder in commercial arithmetic, and the Difference in 
mathematical science. 

Simple Subtraction, like Simple Addition, is confined 
to abstract numbers or applicate numbers of but one de- 
nomination. 

17. Rule for Simple Subtraction. 

1*. Write the smaller number under the greater^ just as 
two addends are written. 

2^ Take each figure in the smaller number from the 
figure corresponding to it in the larger, commencing at the 
units' place. 

3®. If the lower figure be greater than the figure over it, 
increase the latter by 10^ and subtract. After setting down 
the remainder, carry 1 to the next figure to be subtracted, 
and so on. 

Ex. 1. From 739 take 434. 

In this example we say, 4 from 9 and 5 remain ; 739 

3 from 3 and nothing remain ; 4 from 7 and 3 remain. 434 

305 Ans, 

Ex. 2. What is the difference between 7372 and 3454 ? 
We cannot take 4 units from 2 units, then we say 

4 from 12 (10 + 2) and 8 remain. Carry 1 to 5, 6 7372 
now, 6 from 7 and 1 remains ; 4 from 3, we cannot, M5^ 

but 4 from 13 and 9 remain ; carry 1 to 3 make 4, 3913 Ans, 

4 from 7 and 3. 

18. Reason. — The reason of the rule is obvious, and depends on the 
fact, that the difference of the corresponding parts of two numbers is 
equal to the difference of the numbers themselves. If we wish to tAk^. 
59 firom 161, we can say 161 = 160 + 11 and 5^ = 50-V^^\i«w5.^^^ \iv»'^ 

b3 
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Ej^lanation. 
161 = 150+11 

19. Proof. — I. Add the remainder to 59 =s 50 -»■ 9 

the smaller number, and the sum will be io2 100+ 2 — 102 

eqoal to the greater. 

IL Subtract the answer from the greater number, and the remainder 
will be equal to the less. 

The sign of subtraction is — , thus, 10 — 6i»4 ; read 10 minus or less 
6 b 4, and denotes that the number after the sign is to be taken from the 
number which precedes it 

HL 

(1) (2) (3) W 
From 78069 86004 496736 69086 
Take 16736 19363 27f687 47979 



5. 100100—3656. 7. 100300—7786. 9. 63712—16019. 

6. 59064—56899. 8. 709600—46867. 10. 58634—57016. 

Tidewaitera^ 

11. 5i<6(rac< 868704368 /nmi 7648200069. 

Po8t Office, 

12. From 688216432 take 89532179. 
18. From 4723698007 take 494789127. 

14. From 4728698007 take 493298127. 

Dockyards, 

15. From 84331306 taJte 56421808. 

Various Departments. 

16. From 256714894 take 93553760. 



MULTIPLICATION. 

20. Multiplication is a short method of Addition when 
the addends are all alike. 

When the addends are all the same it is only necessary to 
set down one of them, now called the Multiplicand, or 
number to be multiplied. 



MtfLTlPLlCATIOH. 11 

The namber showing faov manj addends are to be taken 
is colled the Multiplier, The answer, or what ia called the 
Sumin Addition, is called in Multiplication the Product. 

The following example will sufflciently illustrate these 
definitions. 

Ex. 1. Multiptf 7 hj 4, in other words, odd 7 four time). 

Bg Addition, 7 + 7 + T + 7 =28 Am, 

By JUvltipliealion, 7x4 (read, 7 multiplied by Proof. 

■1) ^SB. 7 is the mullipiicand, 4 the mdtipUer, 

and S8 the product 

The immbers 7 and 4 vhich are mnltiplied 

together are also colled /acton, in reference to 
the prodncL 

The sign x implies that th« nmnbera betireen which it h placed are 
to be multiplied together. 

The multiplier and mnltiplicand maj change places, 

without affecting the product, since 7 times 4 = 4 times 7. 

Multiplication Table. 



1 

2 


s 

4 


A 


4 


6 


« 




8 


fl 


10 


11 


13 




6 


8 


10 


la 


u 


16 


18 


ao 


n 


24 




S 


9 


12 


13 
■id 


IS 
£4 


ai 


24 


21 
36 


30 
40 


3.1 


48 




4 


S 


12 


Ifi 




« 


10 


15 


36 


30 

3r, 


30 


36 


40 


45 


60 


55 


60 
72 

84 




6 

8 
9 


13 
14 

18 





"^ 


ja 


43 


54 
72 


60 
Jo 
So 


66 

77 




48 


.'>6 




40 
4S 


4S 


56 


72 


I 


96 
108 




54 


63 


81 


90 




10 
IS 


20 


30 


40 


50 


60 


70 


SO 


90 


100 




,13 1 41 


60 


7a 


77 


88 


99 


no 


1!1 


13a 




J« 


43 


84 


96 


Una 


w 


V 


\' 
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Simple Multiplication is confined to the same kind of 
qnantities as Simple Addition. 

The multiplier must be invariably an abstract number, 
as it always indicates the number of times the multiplicand 
is to be taken. 



Case I. 

21« When the multiplier is notyreater than 12. 

Rule. — Multiply each figure of the multiplicand by the 
multiplier, by means of the Multiplication Table, setting 
down and carrying, just as in Addition. 



3798 
9 



Ex. 1. Multiply 3798 by 9. 

Tn the annexed example, we say, 9 times 8 »72, set 
down 2, sjidcarry 7 ; 9 times 9^81, and 7^88, write 
down 8, and carry 8, and so on. This case may be conveniently proveti 
by Addition. 



34182 Ans. 



IV. 



1. 98677 X 7. 

2. 78069 X 9. 

3. 86099x11. 



4. 97645 X 12. 

5. 70869 X 8. 

6. 790063 X 11. 



Case IL 

22. When the multiplier is greater than 12. 

Rule. — 1^. Set down the multiplier under the multipli' 
cand, just as two addends are written. 

2°. Commencing with the units' figure, multiply every 
figure of the multiplicand by every figure of the multiplier, 
taking care to write the Jirst figure of each product cw far 
from the unit^ place as the^^ure of the multiplier which 
produces it. 

3^. Add all these products, and their sum will be the 
complete product. 



MULTIPLICATION. 18 

Ex. 2. Multiply 429 by 45, and 3736 by 127. 
We first multiply by 429 3736 

5, as in Case L Next we 45 127 

the first figure, 6, of its lyieo^prod, by 40 7472 ^prod. by 20 

product under the tens* -. 3736 ^prod, by 100 

place, as directed by the 19305 =;)rorf. by 45 

role. 474472 :=^prod. by 127 

Ex. 3. Multiply 897063 by 504017. 

897063 
504017 



627944 Is^procfuc^iy 7 
897063 ^product by 10 
SS86252 ^product by 4000 
4485315 ^product by 500000 

452135002071 ^ Total product, by 504017 

Beason. — 

1<>. This is a matter of convenience. 

2*. Since we cannot multiply by the whole multiplier at once, we 
divide it into parts by taking each of its figures separately. 
3». This is self-evident. 



Phoofs.— I . Multiply the multiplier by the multiplicand and the same result will be 
obtained. 
II. The explanation given (20) is the simplest proof. 
IIL By J</</ftKm,asin (20)- 

IV. The most natural method of proof is by division ; but this would be anticipating 
that rule, of which the learner is supposed to be ignorant. 

V. If we commence with the left-hand figure of the multiplier and fall back to the 
right, instead of to the left, it will afford a method of proof. This is the eastern mode 
of multiplying. 

VI. Cast the nines out of the sum of tlie figures of the multiplier and set down the 
remainder ; cast the nines also out of the sum of the multiplicand and set down the 
remainder ; multiply these two remainders together and cast the nines out of the pro- 
duct, this last remainder is the same as the remainder obtained by casting the nines 
out of the product if the woik be correct. 

In the second example, we find the sum of the figures of the multiplier, 4+5=:9=om 
nine without any remainder ; we write above, as in the margin. Again, 
4+3-f 9sl5s(mtf nine and 6 remainder ; set down 6 opposite the first remainder ^ ^^ 
0. Mow multiply these remainders, which gives 0. Lastly the sum of the figures 5 
in the product, l+9+3+5=18=s/uro nines, and leaving no remainder as before ; 
we write opposite the last figure written. 
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IV. 



7. 


8679 X 23, and 


I by 


28. 


15. 937860 X 9600, and by 908. 


8. 


76979 X 48, 


n 


56. 


16. 207019x19307, „ 390, 


9. 


99706 X 73, 


>» 


85. 


17. 20136720 x 215670. 


10. 


860478 X 95, 


ff 


102. 


18. 40707900 x 6048070. 


11. 


860978 X 127, 


»» 


135. 


19. 9940806 x 9773060. 


12. 


98653 X 557, 


*) 


629. 


20. 7048960x7040980. 


13. 


77869 X 560, 


» 


978. 


21. 9607587x948060. 


14. 


75060x914, 


>» 


970. 










Contractions. 



23- When one or both of the factors end in ciphers. 

Rule. — Multiply as if there were none, and add so many 
cyphers to the result as have been neglected. 

Ex.4. 7200x3600. Here 72x36*2692, but we neglected /tmr 
cyphers ; therefore the true product is 26920000. Any cyphers in the 
multiplier except at the end are always neglected in the operation. 

22. 86400 X 8700, and by 1700. 23. 19900 x 7600, and by 6500. 

24. To multiply by a composite number, 
BuLE. — ^Multiply successively by its factors. 

Ex. 5. 9648 X 42. 9648 

7 

It is evident that 6 times the product by 7, Ji , 

will be the product by 42. . 67536 ==pr(,rf«c< by 7 



405216 =pra/«cf by A2 
24. 86736 x 64, and by 72. 25. 87697 x 121, and by 132. 

25. To multiply by any number consisting of nines, 

BuLE. — ^Add as many cyphers to the multiplicand as 
there are nines in the multiplier, and subtract the multi" 
plicand from the result. Thus, 864x99=86400— 864= 
86366 Ans. 

Reason. — When we add as many cyphers as there are nines we 
multiply by a number 1 too great, hence we must subtract the multipli* 
cand. For, 100 « 99 + 1 ; 1000 «999 + 1 ; and 10 = 9 + 1, &c. 
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26. Always in multiplying take the most convenient nnm- 
ber as multiplier. Thus, 7 x 112, say, 7 times 2, &c. This 
hint will be found of considerable utility in many subsequent 
operations. 

IV. 







Post Office. 


26. 


Multiply 60538067 by 83. 


27. 


» 


64059008 by 720106. 


28. 


M 


60538067 by 94. 


29. 


n 


64059008 by 807609. 


30. 


»> 


46054 by 78. 


81. 


»» 


247003 by 6020. 


32. 


»» 


46054 by 68. 


33. 


>» 


247003 by 4050. 
Dockyards. 


84. 


Multiply 96072015 by 2603. 




Various Departments, 


35. 


Multiply 98703542 by 700706. 




Tidewaiter and Boatman. 


36. 


Multiply 978015632 by 9738. 



When more than two factors are employed in forming a 
product, it is called a Continued Product. Thus, 3x4x6= 
72, the continued product of 3, 4, and 6. 



Notes.— -I. The method of pro<^ (▼!.) depends on a property of the number 9, 

tIz. X-* any number divided by 9 will leave the same remainder as the sum of its 
figures divided by 9.' 

3. The explanation of the annexed example in multiplication will be found useftil. 

Haying multiplied by 1 (written the multiplicand), multiply this 763479 

product by the next figure 2, because it is more directly under the eye ^^8421 

than tbe multiplicand. The product by 4 should be found by taking 763479 

twice the product by 3; the product by 8, by taking twice this last 15269A8 

product. For the product by 4, the left-hand figure of the multi- 6^07832^ 

plier, write the product by 4 already found, or, take one-half of the 30539 1 6 

product by 8. 

^ 36968416669 

8. When the figures of the multiplicand are fewer than those of the multiplier, or 

afford fecilities for multiplying, like those pointed out above (the multiplier not ^'v«Vn% 

similar advantages), multiply as in 26. 



16 THB CIVIL SERYICE ▲BITHMETIC. 



DIVISION. 

27- Division is the process of finding how often one 
number is contained in another. The number to be divided 
is called the Dividend ; the number by which the dividend 
is to be divided, is called the Divisor ; and the result or 
answer the QiioHent 

When the dividend does not contain the divisor an exact 
number of times, there is a Remainder, which is always less 
than the divisor. 

Division enables us to find the third part, or any part, 
of a number ; or, it shows how to find one of the factors 
of a given product, when the other is known. 

As this rule shows how often one number must be taken 
to make up another, it is plain that the number of times we 
can subtract a less number from a greater, is the number of 
times the greater contains the less. Therefore Division is 
a contracted mode of Subtraction^ and bears a relation to it 
somewhat similar to that which Multiplication has to Addi" 
Hon. For instance, if we require to know how often 5 is 
contained in 30, we may say, 30—5=25, and 25 — 5=20, 
and so on, until the remainder becomes 0, or less than 5 ; 
the number of times we subtract is the Quotient, But we 
see at once that 30 contains 5, 6 times by the Multiplica- 
tion Table. 

The sign of Division is -^, and indicates, when placed 
between two numbers, that the number which precedes is 
to be divided by that which follows it. Division is also 
expressed by writing the divisor under the dividend, sepa- 
rated by a line. Thus 40-^-10, and ^ mean the same 
thing ; read, 40 divided by 10.— <40-j-10=4). 

Case L 
28. When the divisor does not exceed 12. 



DIVISION. 17 

Bulb. — 1®. Set down the divisor to the le/i of the divi- 
dend, separating them by a curve line. 

2®. Find hj the Multiplication Table how often the 
divisor is contained in the Jirst figure, or, if necessary, the 
number expressed by the first two or the first three figures 
of the dividend ; set down the figure denoting the number 
of times as the first figure of the quotient. Subtract men* 
taUyy the product of this quotient figure and the divisor, 
from the number expressed by the figures of the dividend 
already used. 

3°. To the remainder annex the next figure of the divi- 
dend and proceed as before, until all the figures of the divi- 
dend have been considered. 

4°. Should there still be a remainder it must be written 
after the quotient and separated from it by+* 

Ex. 1. Divide 3484 by 4. 

Here we see that 4 will not be contained in 3, that 
is, we cannot take 4 from 3 ; therefore, we say, 4 into 4)3484 
84, 8 times and 2 over ; we say 2 before 8 makes 28, — 7- 

4 in 28, 7 times ; and 4 into 4, once. Therefore the ®' ^ '^^' 

quotient is 871. 

Reason. — 1^ Writing the dividend and divisor as directed is a 
matter of convenience. 

2*. In the example, we require to take the fowrth part of 3484 : we 
cannot take the 4th-part part of 3000, since 3 will not contain 4 ; 
therefore we consider 3000 as 30 hundreds, to 
which when 400 is added it makes 3400 ; 4 will 4)3484 
be contained in 34, 8 times, that is, 800 times* 3200 800 

and leaves 2, that is 200. This last we consider 4) "284 70 
not as 200, but as its equivalent %Q tens, to which 280 

we add 8 tens, making 28 tens, 4 into 28 tens, 7 . v T 
tens times. Lastly, 4 into 4 once. 4 .__ 

871 An8, 

Since 3484 «= 3000 + 400 + 80 + 4, the work in 
Ibll will be as in margin, 

V. 

1. 986564-3, and by 5. 2. 832954-7, and by 8. 

3. 93493444-9, and by 12. 
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LOKG DlVISIOK. 

29i When the divisor is greater than 12. 

BuLE. — ^Insteadofmaltipljing and subtracting mentally 
as in Short Division^ we must write down the whole of the 
work as in the following example. 

Ex. 2. 86560-Ml. 

As this is an example coming under 
Short Division, the best manner to under- 11)86568 
stand the reason and nature of the process 77 " * 

is to work the example both ways, and ~ ^^®^^ "*■ ^ '^'*'' 

compare the different steps of each opera- gg 

tion. "We just say, 11 into 86, as in the 

former case, 7, then 7 x 11— 77, which we gg 

write under 86 and subtract; to the re- 

mainder 9 we bring down 5, the next figure ^^^ 

of the diyidend, marking it by a dot to 

show that it has been used, and so on. 9 

After all the figures of the diyidend haye 

been brought down, there is a remunder 9, which is written as before. 

When any dividend, formed of a remsunder and a figure brought down, 

is less than the diyisor, we must place a in the quotient and bring 

down another figure. 

Ex.8. 1104654-1-327. 

Here, as 3 will not be contained in 1, 827)1104654 

we must say 3 in 11, 3 times ; we write 3 ^^1 • • • 

in the quotient and multiply. After sub- i236 ^ ^ 

tracting, we say 3 in 12, 4 times, but 931 

4x2 (the second figure of the divisor) "^TTe 

•>8, which would be too great ; therefore 2289 

the proper quotient figure is 3. Again, 

8 into 25, 8 times, but 8 x 2 « 16, which ^^^^ 

would also be too great, then we must put 

7 in the quotient, &c. ^8 



Proof.— I. Multiply the quotient by the divisor and the product •!• the remainder 
(if any), will be equal to the dividend. 

II.— Subtract the remainder flrom the dividend, and divide what ii left by the qvotlent ; 
the new result or quotient wlU be tlie same as the given divisor. 
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V. 

4. 706334-23, and by 24. 8. 2760865 -M 79, and by 224. 

6. 96802 -^29, „ 37. 9. 69606084-586, „ 625. 

6. 1868794-63, „ 73. 10. 8647394-907, „ 943. 

7. 8976084-98, „ 106. 

Post Office, Customs, &c, — Junior Appointments, 

11. Divide 7461968 by 8. 

12. „ • 7461968 by 9. 

13. „ 434589760126 by 7. 

JEducation Office, 

14. Divide 106397320524 by 12. 



III.— Add erery alternate line of figures Just as they stand in the operation, their 
sum should be equal to the dividend. 

IV. Cast the tunes out of the divisor and quotient, multiply the remainders and cast 
the nines out of their product ; to this last remainder add the remainder found by cast- 
ing the nines out of the remainder (if any) in the example. This sum should be equal 
to the remainder found by casting the nines out of the dividend. 

Rbasom op Proofs.— I. This follows at once from the definition of Dmsioic. 

II. This is merely reversing the process. 

III. This proof depends on the principle, ' The whole is equal to the sum of all its 
parts.' 

IV. This depends upon a property of the number 9 already referred to. 

30a As we are unable to see at once how often the divisor is contained in the divi. 
dead, we actually separate the latter into parts during the process, and find how often 
the divisor is contained in each part. The quotient is the sum of the number of times 
the divisor is contained in each part of the dividend*' The dividend is divided in the 
following manner during the process :—one part is the product of the divisor, and the 
first quotient figure having its local value ; the other part is the difference between 
this product and the whole dividend, and so on. 

Whenever a figure is written in the quotient the same as one already placed there, 
Wffitp down the product of the former figure and divisor. If 3 be placed in the quotient 
after 6, take one-half oi the product by 6, and so on. 

31a The following axioms have been found useftil, and may be employed with con- 
siderable advantage whenever they are applicable to an eltample : indeed, almost all 
the contractions in arithmetic are derived from these two simple principles. 

I. The product of any two numbers is the same as one-ha^o( one number multiplied 
by twice the other ; or, one-Jourth of one multiplied hy four times the other, and so on. 
For instance, 380 yds. at 1^, per yard sl90 at U 3d. {1^ x 2) =95 at 2s. &/., then take 
I a 411 VJs.Qd. Ans. 

Again T^yds. at 3«. 6(A = 15 at U. 9tf. =r 30 at 10|tf. - 3\6d. = £1 6«. 3tf. Ans, Also, 
7 cwts. 2qrs. 14 lbs. at £4 10«. Sd. = 15 cwts. 1 qr. at £'i 5s. 4d. = 61 cwts. at 1 Is. 4d. = 
€841Is.4tf. Ans. 

IL The quotient of any two numbers is the same as one-ha^of one, divided by onC' 
ka^the other, or one-fourth of one, divided by one-fourth of the other. It is also the 
same as twice one divided by twice the other, or any multiple or part of one, divided by 
the same multiplet or a like part of the other. For example, l&-r^i»^'V'^»W\ 
and 331 -r 31 = 704- 10s 7; a^aln, lOOO-r 68 » 500-^34 = 2&0-r VI »^^^<* 
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To CcuuUdates who are to know * Elementary Arithmetic ' are proposed 
two queetuma, tuch as the two foUotnng : — 

15. Divide 84612S998776 by 7. 

16. „ 630762540981 bj 652. 

Admiralty (Dockyards), 
11, Divide 750324098176 by 826. 

Various Departments, 

18. Divide 2370056 by 93. 

19. „ 327840937575 by 716. 

20. „ 5846784379 by 492. 

21. „ 2370056 by 79. 

22. „ 32780937575 by 589. 

32. To divide hy a composite number, 

BuLE. — 1**. Divide first by one factor, as in Short Divi- 
sion, then divide this quotient by the other factor. 

2^. Multiply the last remainder by the^r^^ divisor ^ and to 
the product add the first remainder for the tme remainder. 

Ex.4. 864974-36. 

When we divide by the second 

fiictor 6, we have a remainder 4 ; f 6)86497 

this 4 is not 4 units but 4 sixes. | 6)14416 + 1 

Then 6x4 + 1=25 the true re- "TTT: ,. , ,x«. ^ 

mainder. 2402 + (4 x 6 + 1)25. ^h,. 

V. 

23. 486906-!-42, and by 81. 24. 7864564-108, and by 121. 

25. 56040604-385 (11x7x5), and by 48. 

26. 79364974-648 (9 x 8 x 9), and by 49. 

27. 8695687 4-792 (11x9x8), and by 108. 

33* When the divisor ends in cyphers. 

BuLE. — 1^ Neglect the cyphers, and cut off as many 
figures from the right of the dividend. 

2". Divide with the remaining figures of the divisor, and 
annex the figures cut off from the dividend to the re- 
mainder. 

Ex.5. 96846 4- 1200 a 968,46 4- 12,00 a 80 + 846 Ans. 



DIVISION. 21 

Hence, to divide by any number consisting of 1 followed 
by any number of cyphers, we have merely to cut off from 
the right of the dividend as many figures as there are cyphers: 
the other figures of the dividend form the quotient, and 
those cut off, the remainder. 

Ex. 6. 18767 -^ 100 « 187,67 = 187 + 67 Ant. 

Ex. 7. 96186 +-7S00. 

73,00)961,86 
73 

(IS + 1286 Ana, 

231 
219 

1286 

V. 

28. 684379-rUOO, andbylOOO. 29. 469786 4- 100, and by 6300. 

80. 98604004-1700, and by 1860. 

Contractions. 
34. The work of division may be considerably contracted 
by multiplying and subtracting mentally at the same time, 
omitting the product of the divisor and each quotient figure, 
and writing the remainder only. This method should not 
be introduced until the learner can work any example in the 
rule with the greatest ease ; otherwise his progress will be 
retarded. The work will stand as below. Compare both 
methods, and the reason will be evident. 

Usual Method. Contracted Method. 

173)6847829 173)6847329 

519 •••• • • • 

(39579 1657 (39579 

1657 

1557 1003 

1003 1382 
865 



1719 

1382 

1211 162 

1719 
1557 

162 
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8& To divide by 25. 

BuLE. — Multiply the dividend by 4 ; cut off two figures 
to the right ; one fourth of the number expressed by these 
two figures will be the true remainder. 

Ex. 8. 73244-25«7324 x4»29296, and 292^=292 + 24 Ans. 

Z6m To multiply by 25, 

BuLE. — Annex 00 and divide by 4. 

Ex. 9. 375x25»37500-r4»937S Am. 

37. To divide by 35, 45, 55^ S^c 

KuLE.— Divide twice the dividend by 70, 90, 110, &c. 
Take Aa//*the remainder for the trtie one. 

Ex.10. 69475 + 35 «:» 138950+70=1985 An8.\ and 785675+45 
«785675x2^90«1571350+90»17459 + 40»17459 + 20 Ans. 

38. To multiply by 125. 

BuLE. — ^Annex 000 and divide by 8. 

Ex. 11. 116 X 125»116000+8»14500 Ans, 

39. To divide by 125. 

BuLE.— Divide 8 times the dividend by 1000, and take 
one'Cighik of the remainder for the true one. 

Ex. 12. 2125 + 125=2125 x8 + 1000b17000+1000« 17 Atis. 

40. To multiply by 35, 45, 55^ S^c. 

BuLE.— -Multiply by 70, 90, 1 10, &c., respectively, and 
take one-'halfoi the product. 

Ex. 13. 735 X 35=735 X 70+2 = 51450+2=25725 .^«. 



V. 



31. 968645+25, and by 35. 

32. 897895 + 60, and by 125. 



33. 978685+25, and by 45. 

34. 996846+25, and by 45. 



41. To multiply when the multiplier contains one-half 

or QUARTEBS. 

Bulb. — ^For \, add one-half of the multiplicand to the 
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/ 

result obtained by the rule ; for ^, add one-fourth of it ; and 
for f , add the result obtained by multiplying the multipli- 
cand by 3 and dividing the product by 4. 

Ex. 14. Multiply 168 by 7^. 

Here we multiply 168 by 7 in the usual yrzj ; we ^^g 

then say 2 into 16, 8 times \ 2 into 8, 4 times, and add 7^ 

the 84 to the product by 7. 

1176 

Reason. — When we multiply any number by 1, we 84 

get that number itself as product, and of course when _ - 

we multiply by J, that is j^ of 1, we wiU get one-hcU/ 

the number as product. 

V. 

35. 97688 x 19^, and by 36}- | 36. 86408 x 46}, and by 86}. 
42. To divide by any number containing one-haxf or 

QUABTEBS. 

BuLE. — 1^ Eeduce both dividend and divisor to halves 
or quarters ; then use these as dividend and divisor. 

2°. The remainder will be in halves^ if we reduce to 
halves; in quarters^ if we reduce to quarters. 

Ex. 15. 444-M8f 

Here we reduce both to hahes, and thev 18^)444 
divide. 2^ _2 

37) 888 
74 

(24 Ans, 

148 
148 



37. 86976-r9i,and by 25}. | 38. 79684^-5-6}, and by 29}. 



NoTB..— In any example in division we may divide the divisor and dividend by the 
wme number, and um the quotienU instead of the original numbers. Thus, 96-r90 
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COMPOUND ARITHMETIC. 
Weights, Measubes, and Tables. 



L Monet.* 



4 farthings « 

12 pence « 

24(f. or 2$, B 

sod. 

6(kf. or 2 h. cr. - 

8h.cr8.orl0f.l _ 
or 208, J " 

21 shillings 

The tymhola for pounds, shillings, 
and pence, are, £, s, d. 



1 penny 
1 shilling 
1 florin 
1 half-crown 
1 crown 

£1 

1 guinea 



II. AyoiBDnpoi8.t 

16 drachms «* 1 ounce 
16 ounces ^ 



14 pounds 

28 pounds or 
2 St 

4 quarters or 
8 St. or 
112 lbs. 

20 hundreds or 
160 St 



1- 

}- 
)- 



1 pound 
1 stone 

1 quarter 



1 hundredwt. 



I ton 



The symbols respectively are, dr., 
oz., lb., St, qr., cwt, t 



IIL Troy. 



24 grains 
20 pennywts. 
12 ounces 



1 pennywt 
1 ounce 
1 pound 



The symbols are, gr., dwt, oz., 
lb. This weight is used for gdH 
silver, and jewellery ; and in phih' 
sophical experiments. The pound 
troy contains 5760 grains, the 
pound avoirdupois 7000 grains. 



IV. Apothecabies. 



20 grains 
3 scruples 
8 drachms 

12 ounces 



a 1 scruple 

B 1 drachm 

B 1 ounce 

» 1 pound 



The symbols are, gr., sc, dr., oz. 
Apothecaries use it for mixing ih&a 
medicines. The grain, ounce, and 
pound, are the same as in Trot. 



* Our standard gold coins cunsist of 22 parts pure gold, and 2 parts copper or alloy ; 
that is, -1^ pure gold and ^ copper. The value of gold, from which the coint are 
made, called gold of the mint fineness^ is £3 17«. l6^» per ounce. From every pound 
Troy of standard gold, 46|^ sovereigns are made; hence every sovereign weighs 
127*2744 grains. Gold is a legal tender, without limitation, and is the general standard, 
of value. 

Our «/afMfar<f silver coins are made of a mptal consisting of37 parts of pure tilvor 
and 3 parts copper. The mint price of standard silver is bs, 6d. per ounc4. Every 
pound Troy of silver is coined into 66«., consequently a shilling weighs 87*2727 grains. 
Silver is a legal tender for any sum not exceeding £2. 

Coffer is now coined at the rate of 48 pence to the pound Avoirdupois ; hence a 
penny weighs J of an ounce, and 12 pennies } of a pound. Copper is a legal tender 
only to the amount of one shilling. 

t The imperial pounds Avoirdupois, is the unit of weight for all heavy goodi. An 
^/>trMgal/<m ofdlstiUed water weight 101b., and coniUU ot%1*V4c»AAQtQfi!h«&« A 



WEIGHTS AND MEASURES. 



25 



2^ inches 
4 nails 

4 quarters 

5 quarters 
3 quarters 

6 quarters 



V. Cloth. 
B 1 nail 



1 quarter 
1 yard 

1 ell, English 
1 Flemish eU 
1 French ell 



12 inches 

3 feet 

5^ yards 
40 poles 

8 fhrlongs 

3 miles 

7 yards 



VI. Length. I 
« 1 foot 



6 stones 
12 .. 



=» 1 yard 

a 1 pole or perch 

» 1 furlong 

a 1 mile 

a I league 

a 1 Irish perch 

VIL Gbain. 

a 1 barrel of bran 



14 
16 
20 



w 



>» 



1 
1 
1 
1 



t» 



w 



f> 



» 



M 



16 

20 „ 
2 barrels 



oimalt 
of oats 
of here 
of peas or 
wheat 
I bag of flour 
1 sack of flour 
1 quarter of 
wheat or malt 

VIII. Surface.* 



144 square ra. 
9 square feet 
BOisq. yds. 

40 perches 
4 roods 
49 sq. yds. 



1 square foot 
1 square yard 
1 square rod, pole, 
or perch 
1 rood 
1 acre 
1 sq. perch, 7mA 



IX. Capacity. 
4gillsornaggins a l pint 
2 pints > 



2 quarts 
2 pottles 
2 gallons. 

4 pecks 

8 bushels 

5 quarters 
63 gallons 
36 gallons 

2 hogsheads 
2 pipes 



1 quart 
1 pottle 
1 gallon 
1 peck . 
1 bushel 
1 quarter 
lload 
1 hogshead 
1 barrel of beer 
1 pipe or butt 
1 tun 



In some places a barrel of beer 
has 32, in others, 34 gallons. 

X. Time. 
60 seconds a i minute 



60 minutes 
24 hours 
7 days 
4 weeks 
12 months 

365 days 

366 days 



1 hour 
1 day 
1 week 
1 month 
1 year 
1 year 
1 leap year 



A leap-year occurs every fourth 
year. If the number expressing 
the year can be divided by 4 with- 
out leaving a remainder, it is a leap- 
year, except it be an exact century. 

XL Solidity, 
1728 cubic inches a l cubic foot 
27 cubic feet = 1 cubic yard 

40 cubic ft rough timber 1 1 ton 
50 cubic ft. hewn timber J or load 

42 cubic ft. a 1 ton of shipping 



pound, Avotrdupois, Is s 14 ob« 11 dwt. 16 gr. Troy : therefore an ounce Troy, ezeeedt 
an ounce Avoirdupois by I dwt. 1^ gr. 144 lbs. Aroirdupois s 175 lbs. Troy. 

* The di'd^rence between Irish and English measure is in the perch i S^yds. make 
1 p. English, and 7 yds. 1 p. Irish ; hence 11 Irish miles = 14 English miles, and since 
11* « 121 and H^ a 196, it follows, that 121 Irinh acres s 196 English acres, or 30^ Irish 
B 49 English acres, or 8 a. 3 r. 5 p. Irish = 6 a. r. 20 p. English. 
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XII. SUBTETORS* MeASUBE. 

I chun 



100 links or*l ^ 

4 perches/ *" 

10 chains » 

1 mile -" 

I square mile «- 



1 acre 
80 chains 
640 acres 



The Circle 

Consists of 360 degrees, each 
degree » 60 minutes, and each 
n)innte«60 seconds. Degrees, 
minutes, and seconds are marked 
thus, ®, ', ". Every degree is =60 

69^ English 



XIII. Coals. 



5 stones 
2 bushels 

8 „ 
2 bags 
8 barrels 



■* 1 bushel 

- Ibag 

«■ 1 quarter 

» 1 barrel 

a 1 ton 



Various. 



geographical or 
miles. 



12 articles » 

12 dozen « 

20 articles » 

5 score = 

6 score « 
24 shts. of paper » 
20 quires » 
2 reams = 
30 deals » 

120 deals » 



1 dozen 
1 gross 
1 score 
1 hundred 
I long hnnd. 
1 quire 
1 ream 
1 bundle 
1 quarter of 

timber. 
1 great hun- 
dred. 

The Civil Service Commissioners usually examine Tidewaiters, 
Weighers, ^., on the Tables, thus :— 

' Write out the tables of 

Avoirdupois weight, Troy weight. Long measure. Square mea* 
sure. Wine measure, Ale and Beer measure.' 

TheJbUounng have also been asked : — 
• Write out— 

Measure of Time. 

Dry Measure. 

Ale and Beer Measure.* 

VI. 

Miscellaneous Questions. 

1. Multiply ninety thousand seven hundred and eight by sixteen 
thousand and thirteen, and add 99 to the result. 

2. From the product of thirteen thousand and nine and nine thousand 
and sixteen, take nine hundred and ninety-eight 

3. Divide the sum of 7896 and 8908 by 11. 

4. Multiply the difference of 1000 and 53 by 79. 

5. To the product of 1013 and 7009 add 73, and divide the sum 
by 9. 
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6. Take sixty thousand and fifty-four from scYenty-eight thousand 
and ninety, and multiply the remainder by seven hundred and sixty. 

7. From the product of one thousand and one hundred and three, 
take 99. 

8. From the quotient of thirteen thousand and thirty-nine by 
^irteen, take 4. 

9. Write down the sum, difference, product, and quotient of 9603 
and 1067. 

10. The product of two numbers, one of which is 365, is 395455, 
what is the other ? 

1 1. What is the continued product of the sum, difference, product, 
and quotient of 72 and 24 ? 

12. The quotient of two numbers, the lesser of which is 49, is 
347, and the remainder is 27 ; what is the greater? 

13. How many days were in the first five months of the year 1860? 

14. How many days fh>m January 20, 1857, until August 14, 1863 ? 

15. A regiment was supplied with 576 horses which cost £25 each; 
what was the entire cost ? 

16. How many pages in 30294 words, every page having 51 lines 
of 9 words each ? 

17. How many farthings are there in £497, there being 960 in 
a£? 

18. How many pence should a person pay for 44 lbs. of beef at 
8}dL per lb. ? 

19. How many chickens at 10^. each could a person buy for 
llSjd ? 

20. Divide 35«. between two boys, giving obd d«. more than the 
other. 

21. What is the number of lines in the page of a book which con- 
tains 1110 letters, every 37 letters forming a line? 

22. What is the difference between the continued product of 17, 93, 
46, 59, and that of 227, 247, and 58 ? 

28. Add together 379876, 583974, 3978653, 98, 7894, 569, 3747, 7, 
974869, 89767, 54869, 37897, 9879, 5678089, 24, and 397, and take 
11796986 fh>m the sum. 

24. Add all the numbers' ending in 9 trota I to 900 tbgDtheJT. 

Proposed to TidewaitJera and' WeigHeti, 

25. Mfdtiply four millions forty-nine thousand and three, by thirty - 
six thousand and twenty-nine. 

c2 
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REDUCTION. 

43. Reduction is the bringing of a quantity, consisting 
of one or more denominations, to another quantity of the 
same kind, without altering its value. 



Reduction Descending. 

44. To redtice a qttantity to a lower denomination. 

Rule. — ^Multiply the highest denomination by the num- 
ber which shows how many of the next lower denomination 
make 1 of it, adding in the number of that denomination 
(if any), and so on, until the required denomination is 
arrived at. 



Ex. 1. Reduce £59 into pence. 

Here we multiply £59 by 20, because there 
-will be 20 times as many shillings as pounds. 
Again, we multiply the shillings, 1180, by 12, 
because there will be 12 Hmea as many pence 
as shillings. 



£59 
20 

1180«At2^tR^. 
12 



14160 ;>«fice. Ans, 
Ex. 2. Reduce 29 tons 17 cwts. 3 qrs. 27 lbs. 12 oz. into oz. 

tons cwts. qrs. lbs. 



29 
20 



17 3 27 



01. 

12 



680 + 17=597 cwts. 
4 



2388 + 3»239lqr8. 
28 



Read the table of Ayoirdupois 
Weight, and the reason of the 
annexed operation will be eyident 



19128 
4782 



66948 + 27 a 
66975 lbs. 
16 



1071600 + 12-1071612 of. 
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Ex. 3. Reduce 18 miles 5 fur. 30 per. 2 yds. 2 ft. 10 in. into inches. 

mis. f. p. yds. ft. in. 
18 5 30 2 2 10 
8 

149 furlongs. 
40 



5990 perches. 
5* 



29952 
2995 



32947 yards. 
3 



98843 feet 
12 



1186126 inches. 

In this example the furlongs, perches, 8ce* are added in when multi- 
plying, and not as in example 2. 



vn. 

Post Office, 

1. Reduce 15 guineas to farthings. 

2. „ 15 miles 2 furlongs 36 perches 2 yards to feet. 

3. „ 42 cwts. 3 qrs. 17 lbs. 6 oz. to oz. 

4. „ 18 tons 17 cwts. 2 qrs. I lb. to lbs. 

Admiralty (^Dockyards). 

5. Reduce 42 miles 5 fur. 13 poles to inches. 

Candidates who are to know ' Elementary Arithmetic,* such as in Police 
Cottrts, Science and Art, Board of Trade, Fisheries, jfc. 

6. Reduce 3 tons 9 cwts. 2 qrs. 4 lbs. 6 oz. to oz. 

7. „ 1 ton 4 cwts. 3 qrs. 2 lbs. 3 oz. to oz. 

8. „ 16 tons 4 cwts. 3 qrs. 15 lbs. 13 oz. to oz. 

9. „ 13 miles 5 fur. 9 poles 3 yds. to inches. 

10. „ 42 miles 3 far. 23 poles 3 yds. to inches. 

Tidewaiters, jfc. 

11. Reduce 159 quarters of corn to quarts. 

12. In 34 lbs. 10 oz. 12 dwts. 16 grs. troy how many g^raina? 
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India Board. 

13. Redace 3 acres SO rods 12 sq. yar^ and 7 sq. feet to square feet 

War Office. 

14. How many grains are tltere in 17 Uw. 3 oz. 7 dwts. ? 

Education and Constabulary Offices, 

15. Redace 15 lbs. 10 oz. 14 grs. troy to grains. 

Candidates required to know * Vulgar and Decimal Fractions* 

16. Redace 2 miles 1 far. 12 pis. 1 ft. 8 in. to inches. 

17. „ 3 wks. 4 days 5 hrs. 54 mins. to seconds. 

18. „ 13 yds. 7 ft 19 inches (square measure) to inches. 

19. „ 496 sq. yds. 2 sq. ft to inches. 

20. How many feet are there in 18 mi)es 6 fur. 12 pis. 2 yds. ? 

21. Reduce 17 lbs. 6oz. 12 dwts. 7 grs. to grains. 

22. „ 54 cwts. 3 qrs. 18 lbs. 14oz. to drachms. 

Various Departments. 

23. Redace £9 I9s, 9f<f. to farthings. 

24. „ 13 lbs. 7oz. 16 grs. to grains. 

25. „ 47 cwts. I qr. 16 lbs. 2 oz. to drachms. 

26. „ £527 16«. 8^. to fanhings. 

27. „ 875 cwts. 2 qrs. 1 St. 13 lbs. to ounces. 

28. * In 11 miles fur. 6 pis. 4 yds. how many feet ? 

29. Redace 14 lbs. 11 oz. 11 grs. to grains. 

30. „ 42 wks. 8^ hrs. 15|^ mins. 5 sees, to seconds. 

31. How many seconds are there in 35 days 8 hrs. 48 mins. 29 sees. ? 

Eeduction Ascending. 

45. To reduce a quantity to a higher denomination. 

Rule. — Divide the quantity hj the number expressing 
how many of this lower denomination make one of the next 
higher denomination ; and so on, step by step, until the 
required denomination is arrived at. 

Remainders are always the same name as the dividends 
from which they are derived^ 

In Reduction Ascending we use division : in Reduction 



» Propoted to Tidewalters and Weigberf . 
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Descending we use multiplication. The one case proves 
the other, 

Ex. 1. To redoce 7328 farthiDgs to pounds. 



4)7328 farthings, 
\2)IS32 pence. 


Proof of Example 1. 

Reduce £7 I2t. Bd. to farthings. 
20 

1 19 


2,0)15^ + 8 

£7 128. 8d. Am. 


AU<6 

12 

1832 

4 

7328 farthings. 



We first diyide by 4, because for every 4 farthings there will be one 
penny. We divide these pence, 1832, by IS ; because for every 12 
pence there must be one shilling ; and lastly, we divide these shillings 
by 20^ to bring them to pounds, using the contracted method. 

Ex. 2. Reduce 73816 drachms to cwts. 



•1 



f 4)73816 drachms. Proof of Example 2. 

Reduce 2 cwts. 2qrs. 81bs. 5oz. 8drs. to drs. 

4)18454 4 



{4)4613 oz. + 8 (4 X 2) 10 quarters. 
28 
4)1153 + 1 

288 pounds. 

{7)288 pounds + 5 16 

4)41 + 1 4613 ounces. 

16 

4)10 qrs. + (1x7 + 1)8 

' 73816 drachms. 

2 cwts. 2 qrs. 8 lbs. 5oz. 8 drs. Ans. 



As 16 drachms make 1 ounce, we must first divide by 16 : we use its 
fiietors 4x4. Having reduced to ounces, we divide by 16 again, to 
bring these to pounds; next, we divide by 28, since 28 Ibs.^! qr. ; 
Tor this we use the factors 7 and 4 ; and lastly, we divide by 4, to 
bring the quarters to cwts., and find 2 cwts. 2 qrs. 8 lbs. 5 oz. 8 drs. 
Ans. 
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Ex. 8. In 3196800 cubic inches how many loads of hewn timber ? 

1728)3196800 
1728 

(1850 cabic feet. 

14688 
13824 



8640 

8640 Then 5,0)185,0 

37 loads. Ans, 

In this example we reduce the cubic inches to cubic feet, and find 
1850, which divided by 50, the number of cubic feet in a load, giyes 
37, the answer. 

vni. 

Post Office, 

1. In 6169 pence how many pounds? 

2. In 15346907 oz. how maoy tons, cwts., &c.? 

India Board, 

3. In 523769 grains (Troy weight) how many lbs., oz., &c. ? 

4. In 569705 sq. ft how many acres, roods, &c. ? 

5. In 29336935 seconds how many weeks, days, &c. ? 

6. How many lbs., oz., &c., are there in 111454 grains of gold ? 

7. How many miles« furlongs, &c., are there in 348164 inches? 

Excise, 

8. In 457241 lbs. (Avoirdupois) how many tons, cwts., &c. ? 

9. In 640825 seconds how many weeks, days, &c. ? 

0. In 2160000 cubic inches how many loads of hewn timber? 

11. In 150000 eggs how many gross? 

Education and ConstaJmhry Offices, 

12. Reduce 34677 square yards to acres, &c. 

Where Candidates should know * Vulgar and Decimal Fractions,' 

13. In 23221 grs. of gold how many lbs., oz., &c.? 

14. In 32391 oz. of sugar how many tons, cwts., &c. ? 

1 5. In 5792685 inches how many miles ? 

Various Departments, 

16. How many miles, &c., are there in 247391 inches ? 

17. How many lbs., oz., &c., are there in 266450 grs. (Troy)? 

18. Reduce 657918 cubic inches to yards, feet, and inches. 
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19. Reduce 138297 cable inches to yards. 

20. How many miles are there in 3126749 inches? 

21. In 86754 oz. (Avoirdapois) how many tons, &c.? 

22. Reduce 986877 cubic inches to yards, feet, and inches. 



Compound Reduction. 

46* In several exercises, both of the cases of Reduction 
already considered have to be employed, as in the follow- 
ing questions : 

Various Examinations. 

Ex. 1. How many half-crowns are there in 83654 dollars, each 

worth 4s. Qd. ? 

dols. 
83654 

54d.-4s. 6 J. 



334616 
418270 



a half-crown =3,0«/.)461731,6c/. 

150577 dols. 6</. 



Post Office. 

23. How many fourpenny pieces in 37689^. ? 

24. In £2470 how many crowns ? 

25. How many half sovereigns in 7642 guineas ? 

JSxcise. 

26. Reduce 564 English ells to nails. 

Various Departments. 

27. How many francs at 9^. each are there in £1734 6s. 10^. ?. 

Not proposed at Examinations. 

28. A person has 250 fourpenny pieces and 57 threepenny pieces, 
bow much money has he ? 

29. How many labourers can a person employ with 35 guineas, 
each receiving half-a-crown ? 

c 3 
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COMPOUND ADDITION. 

47* A Compound Number consists of quantities of the 
same kind, but of different denominations. 

RxjLB. — 1^. Set down the addends so that the same de- 
nominations maj stand under each other. 

2. Commencing at the right hand, or lowest denomina- 
tion, add it up ; find how many ones or units of the n^xt 
higher denomination in the sum ; set down the remainder 
(if anj), and carry the ones to the next denomination, 
and so on. 

Ex. I, Add £67 16«. 8^.; £100 I3s, 7H ; j6163 16«. \Oid. 
together. 

We begin by adding tbe farthings, and find their 
sam 7/.»l penny and }: we write the f under the 
farthings, and carr^ the Id. to the pence. We find the 
sum of the pence column 26, and 26<f.~2«. 2(/., set 
down the 2d, and carr^ the 29. In adding the shil- 
lings, we say, 2 and 6 are 8, 8 and 3 are 11, 11 and 6 
are 17, set down 7 and carry 1. This 1 and the 3 ones in the tens* 
column make 4 ; we say half of 4 is two, and carry 2 to the pounds, 
because there will be hi^lf as many pounds as tens in the shillings. If 
the sum of the tens be odd we write down 1, and carry the half of the 
next smaller even number. 

Ex. 2. — Add 148 cwts. 2 qrs. 16 lbs. ; 96 cwts. 3 qrs. 22 lbs. ; 149 owts. 
1 qr. 10 lbs. ; 729 cwts. 3 qf% 93 lbs. together. 
In this example we add the column lbs. and find the cwts. qrs. lbs. 

sum 71. Now, as 28 lbs. = 1 qr, we divide 71 by 28, ^*® 2 16 

. 96 8 22 

which gives 2 qrs. 15 lbs. quotient: we set down the ,.» , ,^ 

15 lbs. and carry 2. We find the sum of the quarters 729 s 23 

= 11; this divided by 4, gives 2 cwts. 3 qrs. We set — 

down the 3 and carry 2, to the addition of the ctrfo. ^^^* ^ 1^ 

The best way to add the shillings- column of an account is, to disregard 
the tens until the units have been added ; then, having reached the 
top, add downwards, counting 10 for every 1 in the tens* column. 



£ 


«. 


d. 


67 


16 


H 


100 


13 


7f 


168 


16 


i4 


337 


7 


2J 
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In the annexed example the sum of the units' £ «. d, 

column of shillings is found, 27 ; then proceed- *8 16 10 J 

ing downwards say, 27, 37, 47, 67, 67 shillings*- g^ Jg j^* 

^3 7«. 78 18 6} 

£269 7 lOi Ana, 

We may proceed in the same manner in adding the column of Ihs., 
adding 20 for every 2 in the tens' place, and 10 for every 1. Say 
in Ex. 2, 3 + 2 + 6 ~ 11 ; then, adding downwards, say, 21, 41, 51, 71 
lbs.*- 2 qrs. 15 lbs. The perches' column may be similarly added. 



IX. 





£ 8. 


d. 










£ 


8, d. 




1. 


7396 19 

8977 17 

973 18 

36406 9 

6787 17 
596 16 
498 17 

9877 15 


9 

Hi 

9J 
Hi 
lOj 






2. 




9745 

7859 
897 

5788 
799 

6849 
769 

9898 


16 lOi 

17 llj 
19 9i 

18 6} 
9 Hi 

18 lOi 
13 llj 

19 8i 




cwtt. 


qn. lbs. 




cwts. 


qn. 


Ibi. 


OS. 




lbs. oz. 


dwts 


3. 696 


3 24 


4. 


69 


3 


14 


10 


5 


. 39 11 


13 


523 


1 16 




58 


2 


23 


13 




56 10 


9 


196 


3 17 




68 


3 


10 


12 




96 9 


8 


567 


3 18 




99 


3 


19 


13 




59 10 


10 


167 


1 25 














67 10 
acrs. r. 


19 


lbs. 


01. dwtt. 


acrs. 


r. 


pl* 




pis. 


;. 89 


10 16 


7. 


19 


3 


35 






8. 96 2 


29 


56 


9 19 


_, 


17 


2 


27 






10 3 


36 


89 


11 13 




19 


8 


16 






16 2 


27 


56 


10 17 




15 


2 


29 






19 3 


30 


80 


11 11 




16 


3 


36 






14 2 


37 
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acrs. r. p. yda. acrs. r. p. yds. degs. m. sec^ 

9. 64 2 30 20 10. 67 3 30 23 11. 106 30 35 



20. 



67 3 


37 30 




19 2 


17 19 






97 


50 


45 


69 2 


36 27 




17 3 


39 29 






109 


20 


25 


56 3 


35 19 




18 2 


36 20 






25 


25 


55 


19 3 


25 25 




19 3 


1 


19 17 






317 


30 


30 


deg*. m. sect. 


gals 


/ qf. nag. 


gait. 


qt. 


pt. 


12 179 


30 35 


13. 20 




3 3 




14. 


23 


2 


I 


806 


26 36 




17 




2 2 






27 


2 


1 


798 


30 40 




19 




1 I 






26 


3 


1 


779 


36 50 




23 




3 2 






25 


2 


1 


500 


50 55 


(Lettt 


24 




2 3 


ail-guard 


27 


3 





Post Office 


T'Caniers 


and Mi 


i). 






£ a. 


d. 




£ 


8. 


d-. 






£ i 


p. d. 




15. 18 1: 


9 


16 


K 18 


17 


9 




17. 


18 17 9 




16 11 


I 4 




27 


9 


10 






27 


9 10 




18 9 11 




9 


17 


4 






9 17 4 




82 14 6 


* 


78 


13 


9 






64 15 8 




12 16 4 




93 


15 


7 






93 15 7 




4 3 7 


d. 


4 


3 


7 


£ 


8, 


4 


3 7 






£ 8, 








d. 






18. 


21 19 
67 11 
7 2 
89 15 
36 13 
24 3 


5 
7i 


• 




19. 


21 
67 
7 
76 
36 
24 


19 
11 

2 
17 
13 

3 


H 
H 

5 

H 

n 






£ 8, 


d. 




£ 


8, 


d. 






£ 


8, 


d. 


366 13 


4i 


21. 


21 


19 


H 




22. 


458 


10 


lU 


78 19 
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16 


13 


6J 






1087 


2 


H 


942 16 


8} 




7 


2 


5 






942 


16 


7i 
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H 
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17 
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6 
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2 
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13 


8 
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19 
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Junior Appointments in War Department and Post Office, ffc. 





£ 


8, 


d. 








£ 


8, 


d. 




23. 


6873 


13 


lOj 






24. 


3298 


17 


10 






634 


17 


6J 








634 


17 
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906 


9 


H 








906 


9 


2i 






1347 


9 


UJ 








1347 


9 


11} 






325 


7 


6 








325 


7 


6 






923 


13 


Hi 








923 


13 


Hi 






£ 


8. 


d. 


. 






£ 


8, 


d. 




25. 


7089 


M 


5J 






26. 


7089 


14 


6i 






508 


3 


9 








508 


3 


9 






2530 


6 


lOi 








8403 


4 


2i 






47 


15 


8i 








47 


15 


8} 






3401 


11 


7 








3401 


11 


7 






9320 


16 


H 








65 
7019 
9320 


5 

12 
16 


6i 
10 
9} 










Admiralty (^Dochyards), 










£ 


8, i 


d. 




£ 


8, 


d. 




£ 


8, 


d. 


7. 2187 


16 


9 


28.* 


5873 


13 


lOj 


29* 


2917 10 


H 


634 


17 


6i 




634 


17 


6i 




27 1 


H 


8164 


16 


H 




906 


9 


H 




533 7 


H 


113 


5 


2i 


■V 


1347 


9 


Hi 




4456 8 


9 


5016 


15 


7i 




325 


7 


6 




5001 17 


8} 


923 


13 11^ 




923 
794 


13 
6 


Hi 
10 




1 

1 


7 8 


9 


















39 


17 


lOi 
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Ttdewaiter and Boatman. 












£ 


8, 


d. 






tons cwtt 


. qrs. 


lbs. 




30 


1. 912 


17 


8 






31. 84 16 


8 


18 






5 


10 


9} 






1 


1 19 


2 


14 






79 


13 


lOi 






56 13 


8 


22 






365 


9 


H 






H 


) 18 


2 


16 















* Proposed to candidates required to know * Elementary Arith^netic* 



\ 



88 





T 
yds. 


HE ( 
ft. 


CIVIL 
in. 


> SBBYICS 


AKT 


IHMBTIC. 
bbdcgals. qrtt. 


ptt. 


82. 


19 


10 


7 




83. 


52 38 8 


2 




3 


7 


9} 






19 58 8 


1 




12 


8 


lOj 






7 29 8 


2 




7 


11 Bi 
Minor Situatioiu in 


Post 


85 48 2 


1 




Office, 






mU. 


Air. 


per. 


yds. 




mis. ftir. pis. 




34. 


37 


3 


14 


2 


35. 


12 2 39 






28 


14 


16 


2 




15 1 19 






19 


10 


9 


4 




17 I 10 






10 


5 


6 


3 




19 2 15 






SO 


2 


2 


2 




14 2 16 






30 


1 


1 


4 




122 4 2 






hrs. 


miQ. 


sec 


• 


yrs. mntbs. wks. 


dys. 


36. 


20 


37 


40 




37. 


76 8 3 


6 




17 


20 


35 






57 11 2 


8 




21 


16 


34 






34 9 3 


5 




16 


27 


46 






57 6 1 


2 




22 


19 


52 






35 10 2 


4 




19 


22 


16 






56 9 3 


3 




21 


31 


37 






20 6 1 


2 



Add up as many of the colamns as you can in the time 
allowed (f of an hour), placing the answers in the spaces 
below the columns. 

It is important the addition should be quite correct; 
additional credit will also be given for rapidity. 

In some examinations, which are not competitive, only 
six columns are given, the time being half an hour. In 
others only 8 columns are given. 
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India i 


Office 


• 








£ 


8, 


d. 


£ 


8, 


d. 


£ 


8, 


d. 


3. 134 


6 


6 


39. 8204 


15 


H 


40. 7319 


2 


«J 


232 


1 


u* 


211 


6 


8 


1211 


6 


H 


1067 


17 


9J 


7743 


13 


3i 


3144 


18 


H 


4032 


12 


1 


6917 


11 


H 


2376 





H 


9416 


9 


8J 


14376 


15 


lOi 


163 


9 


Hi 


1067 


18 


8 


215 


9 


5} 


10782 


17 


ij 


239 


2 


5i 


2935 


8 


U 


6904 


7 


H 


6409 


12 


8i 


9603 


2 


H 


109 


19 


10 


752 


15 


8J 


6408 


13 


lOi 


4321 


18 


H 


41263 


9 


5 


32147 


2 


6 


73041 


2 


7 


6197 


U 


7} 


9374 


5 


7 


9276 


8 


8 


13257 


8 


"i 


3925 


4 


Hi 


1528 


3 


6i 


3276 


5. 


9i 


631 


7 


H 


1397 


7 


H 


46 


8 


6i 


691 


13 


H 


1140 


15 


6} 


1287 


14 


7i 


1414 


12 


4 


10563 


4 


H 


4917 


10 


8 


5016 


18 


2 


3198 


10 


8 


90365 


10 


4 


436 


2 


3 


78042 


1 


6 


360 


5 


5 


56 


4 


lOj 


25976 


2 


5 


1379 


17 


2J 


616 


3 


n 


6549 


3 


3} 


9 


9 


lOj 


1189 


2 


3J 


7530 


4 


4* 


1340 


16 


H 


401 


3 


6i 


5811 


5 


6i 


906 


10 


7i 


7116 


15 


7J 


756 


2 


2i 


2222 


5 


1 


917 


18 


8 


76 


11 


10 





















The Ciril Service Commissioners allow fifty marks for * Separate Addition * sucli as 
;he abore, witli which the learner is requested to familiarise himself by repeated trials. 
it appears (Vom careAally reading the Civil Service Reports, that persons are ex- 
imined in ' Separate Addition * who are candidates for Clerlcsliips of every kind, Sur- 
reyorships of Taxes, Inspectorships of Factories, and Cadetships of Constabulary. 
Candidates for the situation of Letter-carriers and other subordinate offices, and also 
liote for School Inspectorships, and for the Colonial Office, are not so tested. 
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THE CIVIL SERVICE ABITHKETIC. 



£ 


«. 


d. 


£ 


8, 


d. 


£ 


«. 


d. 


41. 4S1 


7 


9 


42. 4028 


11 


3 


43. 7603 


8 


7 

• 


Sd8 


I 


Hi 


211 


6 


8 


1211 


6 


Ji 


1067 


17 


H 


7743 


13 


8i 


3144 


18 


H 


4088 


18 


1 


6917 


11 


H 


2376 





9* 


9416 


9 


8* 


14376 


15 


lOi 


163 


9 


»i 


1067 


13 


8 


215 


9 


5J 


10732 


17 


ij 


239 


2 


H 


2935 


8 


H 


9673 


1 


0* 


IOS97 


8 


n 


1528 


3 


6 


109 


19 


10 


762 


15 


8* 


6408 


13 


lOj 


4321 


18 


94 


56735 


18 


8* 


19058 


15 


li 


25978 


11 


»4 


6197 


11 


7i 


9374 


5 


7 


9276 


3 


8 


8416 


9 


lOj 


7319 


8 


4i 


3617 


6 


H 


3276 


5 


H 


631 


7 


7* 


1397 


7 


H 


46 


8 


6} 


691 


13 


H 


1140 


15 


6} 


1287 


14 


7i 


1414 


12 


4 


10563 


4 


U 


4917 


10 


8 


5016 


18 


2 


3198 


10 


8 


90365 


10 


4 


436 


2 


3 


78042 


1 


S 


360 


M 


5 


56 


4 


10| 


25976 


2 


5 


1379 


17 


2} 


616 


3 


n 


6549 


3 


H 


9 


9 


lOj 


1189 


2 


3J 


7530 


4 


*i 


1340 


16 


H 


401 


3 


6i 


. 5811 


5 


«J 


906 


10 


H 


7116 


15 


7J 


756 


2 


2* 


2222 


5 


1 


917 


18 


8 


76 


11 


10 
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£ 


«. 


d 


£ 


8, 


d. 


£ 


8, 


d. 


4. 667 


1 


9 


45. 4032 


11 


3 


46. 8154 


3 


8 


233 


1 


Hi 


211 


6' 


• 
8 


1211 


6 


n 


1067 


17 


9J 


7743 


13 


3i 


8144 


18 


H 


4032 


12 


1 


6917 


11 


9* 


2376 





H 


9416 


9 


8i 


14376 


10 


lOi 


163 


9 


Hi 


1067 


13 


8 


215 


9 


6i 


10732 


17 


1} 


239 


2 


5i 


2935 


8 


li 


6904 


7 


3i 


6409 


12 


H 


9603 


2 


H 


109 


19 


10 


752 


15 


3i 


6408 


13 


lOj 


4321 


18 


H 


41263 


9 


5 


32147 


2 


6 


73041 


2 


7 


4139 


8 


5 


8136 


2 


6 


3748 


2 


9 


13257 


8 


Hi 


3925 


4 


11* 


1528 


3 


6i 


3276 


5 


H 


631 


7 


H 


1397 


7 


1* 


46 


3 


6i 


691 


13 


H 


1140 


15 


6} 


1287 


14 


7i 


1414 


12 


4 


10563 


4 


H 


4917 


10 


8 


5016 


18 


2 


3198 


10 


8 


90365 


10 


4 


436 


2 


3 


78042 


1 


6 


360 


5 


5 


56 


4 


lOj 


25976 


a 


5 


1379 


17 


2J 


616 


3 


H 


6549 


3 


3} 


9 


9 


loi 


1189 


2 


3} " 


7530 


4 


^ 


1340 


16 


H 


401 


3 


6* 


5811 


5 


H 


906 


10 


n 


7116 


15 


7J 


756 


a 


2i 


2222 


5 


1 


917 


18 


8 


76 


11 


10 
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THE CIVIL BEEVICE ARITHMETIC 



£ 


«. 


d 


£ 


«. 


d. 


€ 


«. 


li 


47. 638 


5 


11 


48. 7125 


13 


4 


49. ' 6147 


1 


8 


832 


1 


lU 


211 


6 


8 


1211 


6 


7i 


1067 


17 


9J 


7743 


13 


3i 


3144 


18 


^ 


4032 


12 


1 


. 6917 


11 


H 


2376 


O 


n 


9416 


9 


8i 


14376 


15 


loi 


168 


9 


11* 


1067 


18 


8 


215 


9 


6} 


10782 


17 


If 


239 


2 


6i 


2935 


8 


li 


6904 


7 


8i 


6409 


12 


8i 


9603 


2 


6i 


109 


19 


10 


752 


15 


Si 


6408 


18 


lOj 


4821 


18 


H 


56785 


18 


8* 


19058 


15 


1} 


25978 


11 


1* 


6197 


11 


7} 


9374 


5 


7 


9276 


8 


8 


40613 


9 


8 


7312 


2 


9 


6341 


7 


10 


3276 


5 


H 


631 


7 


7* 


1897 


7 


li 


46 


8 


6} 


691 


13 


9i 


1140 


15 


6f 


1887 


14 


7* 


1414 


12 


4 


10563 


4 


1* 


4917 


10 


8 


5016 


18 


2 


3198 


10 


8 


90365 


10 


4 


436 


2 


3 


78042 


1 


6 


860 


6 


5 


56 


4 


lOj 


25976 


8 


5 


1379 


17 


2J 


616 


8 


7i 


6549 


8 


8f 


9 


9 


lOj 


1189 


2 


8} 


7530 


4 


4 


1340 


16 


9i 


401 


3 


6J 


5811 


5 


5i 


906 


10 


7i 


7116 


15 


7i 


756 


8 


2* 


222 


5 


1 


917 


18 


8 


76 


11 


10 



In almoBt all competitive examinations twelve columns, 
such as the preceding Nos. 38, 39, &c. are proposed to 
candidates. 



COMPOUND SUBTRACTION. 

48. Rule. — 1^. Set down the less quantity under the 
greater, like two addends in the preceding rule. 

2^. Commencing with the lowest denomination, take 
every term of the lower quantity from every term of the 
upper. 

3^. If the lower term cannot be taken from the upper, 



£ 8. 

147 16 
49 17 


d. 


£97 19 


^i 



COttPOUKD SUBTBAOTION. 43 

borrow 1 from the tiext higher denomination of the upper 
line, then considering this so many units of the lower deno- 
mination, subtract, just as in Simple Subtraction, 

Ex. 1. From ;£147 169. 8^. take £49 17^. 6^. 

Here, we say, ^ from ^, and j- remains, set down the 
i under the farthings : i^in Sd, j^om Bd., and 2dp 
rsmain, set down 2 under the pence. We cannot take 
17«. fW)m 16«., therefore we h<MTOw £l, calling it 20«., 
this we add to 1 69., which makes 36«., and say, 36 — 17 
■■ 19«., which we write under ihe shillings. Lastly, we ctary 1 to the 
pounds and subtract as in Simple Subtraction. 

Ex. 2. From 146 acrs. 2 r. 25 pis., take 19 acrs. 3 r. 3Q pis. 

Here, we take 30 from 40 + 25 » 65, as we must acres r. pis. 

borrow one rood to enable us to subtract^ or, we may ^^^ 2 25 

say 30 from 40, and 10 remain ; 10 and 25 are 35, ^^ ^ ^^ 

which is set down. Carry I to 3 make 4, 4 from 126 2 35 
3 we cannot, but 4 from 4 and remains, and 2 

make 2, which is set down ; carry 1 again, because we borrowed 1 acre, 
which we called 4 roods, avd so on, as before. 



X. 





£ 


8, 


d. 




£ 


8, 


d. 




£ 8, d. 


1. 


109 


7 


H 


2. 


189 


16 


^i 


3. 


1060 10 4^ 




19 


18 


Ji 




86 


17 


6i 




98 IS 6} 




£ 


8. 


d. 




£ 


8. 


d. 




£ 8. d. 

-i 


4. 


2019 


16 


4* 


5. 


107 


10 


4* 


0. 


123 13 11^ 




198 


14 


8i 




19 


16 


H 




19 17 10} 




£ 


8. 


d. 




£ 


8, 


d. 




£ 8. d. 


7. 


2028 


10 


4i 


8. 


3020 


19 


6i 


9. 


1070 10 




127 


12 

qrs. 


lbs. 




327 
cwts. 


18 
qn. 


H 

lbs. 




57 18 0} 




cwts. qrs. lbs. 


10. 


106 


1 


20 


11. 


194 


1 


16 


12 


14 2 20 




19 


2 


18 




14 


2 


19 




9 3. 24 
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acrt. 


r. pU. 






sen. 


r. 


pis. 






aeri. 


r. 


pis. 


13. 


134 


S 30 




14. 


96 


3 


4 




15. 


806 


2 


16 




97 


2 36 






19 


2 


30 






119 


2 


25 




acre. 


r. pb. 






Rm. 


01. 


dn. 






lbs. 


OS. 


dre. 


16. 


407 


1 10 




17. 


110 


12 


14 




18. 


79 


10 


9 


■ 


296 


8 35 






96 


13 


15 






17 
yrs. 


11 

m. 


13 




lbs. 


Of. drt. 


Ibt. 


OS. 


dr». 


wks. 


19. 


701 


12 14 




80. 


90 


13 


8 




21. 


90 


10 


3 




19 


12 15 






17 
dyt. 


10 
hn. 


11 
m. 






19 


11 


2 




jn. 


m. wkf. 


dys. 


brs. 


m. 


22. 


112 


9 2 




23. 


16 


12 


40 




24. 


90 


20 


30 




96 


10 3 






12 


23 


48 






47 


22 


36 




OS. 


dwtt. gn. 






Ibt. 


OS. 


dwts. 






lbs. 


OS. dwts. 


25. 


119 


16 20 




26. 


76 


10 


13 




27. 


17 


3 


4 




39 


18 23 






19 


11 


19 


• 




9 


10 


9 




oz. 


dwts. grt. 






yds. 


ft. 


Id. 






mis. 


f. 


pis. 


28. 


11 


14 20 




29. 


10 


2 


10 




30. 


16 


6 


30 




9 


17 23 


q.ft. 


•q.in. 


7 


2 


11 


sq.yds.sq.ft. 


9 


6 


36 






fq.ydt. • 






sq.pls. 


sq.in. 








31. 13 


7 


70 




32. 


30 


20 


6 


100 










10 


8 


100 






10 


25 


6 


120 








ydi. 


nls. 


qrs. 


ells 


qrs 


. nli. 


In. 






83. 117 


3 


2 




34. 


67 


1 


2 


1 










19 


3 


3 






19 


2 


3 


H 







Post Office (Junior Appointments), 

£ 8, d. £ 8, d, £ 8, d. 

85. 103 5 4 36. 92 6 2^ 37. 72 3 6 

49 18 10 47 12 6| 58 18 9 



COMPOUND SUBTRACTION. 
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£ 8. d. 
38. 201 7 5^ 
53 16 7} 



£ 8, d. 

39. 61 7 3 

58 18 9 



£ 8. d, 
40. 301 8 3i 
63 16 7| 



41. 



Excise^ Post Office, ^c, 

£ 8, d. £ 8, d. 

975 19 1^ 42. From 453 6 2j^ 

9 16 lOf Take 165 1 10} 



£ 8, d. 

43. 1687 1 7} 

946 13 10^ 



£ 8. d. 

44* 662303 11 3j 

84606 16 4} 



Tidewatter and Boatman. 

tons cwts. qrs. lbs. yds. ft. in. 

45. 359 17 2 19 46. 252 1 1 

156 18 3 27 198 2 11 



Examinations where * Elementary Arithmetic ' is required. 

£ 8. d. £ 8, d* 

47. 87341 10 9i 48. 641037 8 1^ 

6442 19 llf 83174 15 6f 



£ 8. d. 
49. 573156 11 2^ 
92896 18 7} 



£ 8, d. 

50. 397612 4 5^ 

78360 16 9} 



£ 8 d. 
51. 397612 4 5| 
87406 18 6^ 



mis. ftir. pis. yds. ft. in. 
52. 38 7 13 1 1 2 
20 14 2 2 8 



mis. Air. pis. yds. ft. in. 
53. 79 6 12 1 I 6 
68 7 13 2 2 7 



* Admiralty (Dockyards). 



46 TUB CIVIL SEBYICE ABITHMETIC 

COMPOUND multiplication: 

Case L 

49. When the mulHpUer does not exceed 12. 

Rule. — Set down the multiplier under the lowest de- 
nomination of the multiplicand. Multiply the number of 
this denomination and every other bj it, setting down and 
carrying as in addition. 

Ex. 1. Multiply £\\% 12«. 6^ by 4. 

In this example we say 4x1 (read times or mul- £ s. d* 

tiplied by)a»4/.aal(/. : set down nothing, but carry 118 12 6^ 
1. Then, 4x6—24 and l»25d*B2«. IdL: set down 
1, and carry 28. 4x12:= 48, and 48 + 2»50«.» 
£2 108, : set down 10*. and carry j£2 to the pounds, 
and so on. 

Ex. 2. Multiply 16 yds. 2 qrs. 3 nls. by 6. 

Here, we say 6x3»18, and 18 nls. =4 qrs. 2 nls.: 
we write down 2 and carry 4. Again, 6 x 2s 12, 
and 12 + 4<=16 qr8.B4 yds.: set down and 
carry 4. 



4 



474 10 


1 


yds. qn. 
16 2 


nlff. 
3 
6 


100 


S 









XL 










Po8t Office 


• 




£ 


8, d. 




£ 8. 


1. 


35 


3 7x5. 




2. 28 15 


3. 


54 


7 9x5. 




4. 92 16 


5. 


67 


5 11 X 5. 




6. 84 13 



d. 

4|x7> 
7}x6. 
9}x6. 

50. To multiply hy a cbmposite number. 
Rule. — ^Multiply successively by its factors. 

Ex. 3. £736 18«. 10^. x 16. 

Here, as 16 is— 4x4, we first multiply £ 8. d, 

by 4, and then multiply this product by 4, 736 18 10} 

which must be the product by 16. 



2947 15 e^prod. by 4, 

4 



11791 2 «j)rod. 6^ 16. 
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£ 8, d, £ 8, d, 

7. 709 19 7^ X 24 and by 27. 8. 690 9 1 If x 48 and by 5a 

9. 719 19 9i X 64 and by 72. 10. 718 16 9^ x 90 and by 96. 

.1. 427 17 7} X 120 and by 121. 12. 324 9 6^ x 132 and by 144. 

Case IL 

51. When the multiplier is greater than 12, but not a 
composite number. 

KuLE. — Multiply by the nearest composite number, and 
idd or subtract the product found by multiplying the multi- 
plicand by the difference between this composite number 
md the given multiplier. 

Ex. 4. Multiply ;£12 10«. 6^ by 19. 

Here, we find the product by 18, as in £8. d. 
Que I, ; then we add the multiplicand, 12 10 6^ x 19 

that is, once itself, which must give the 

product by 19. It will be useful to prove 75 3 3 =prod. by 6 

the accuracy of this result, by taking the ^ 

bctOTS of 20 instead of 18. 225 9 9 ^prod, hy 18 

12 10 ^^prod, hy 1 

238 Z^^prod, by 19 

Ex. 5. Multiply £16 13«. U^d, by 327. 

In this example we first find the £ 8, d, 

product by 100; this product is (?) !« 13 4^x327 

multiplied by 3, which gives the 

product by 300. To find the pro- (2) 166 13 ^^prod, by 10 

luct by 20, we multiply the product |^ 

>y 10 by 2 ; Ustly, we multiply the 1666 15 6 ^prod, by 100 

multiplicand by 7, and then add. 3 

5000 6 3 ^prod, by 300 
333 7 1 ^prod ^ 20 
116 13 B^^prod by 7 

5450 6 di^prod, by 327 
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QT. 






id.^ 



I 



£ s, 
16 13 
327 


d. 

4i X 327 


1962 
327 

5232 
163 10 
40 17 
13 12 
, 6 


6 

6 
9} 


£5450 6 


9} 



This method presupposes a knowledge of diyision ; otherwise it has 
many advantages. 

Ex. 6. Multiply 7 ac. 2 r. 20 pis. by 497. 

Here we multiply 20 by 10 » 
200 pis. 5 rds., carry 5 : looking at 
the 20, we see it is » one-half of a 
rood; we say, 10half-rds.»5rds. 
and carry 5. In many examples 
we can proceed in a similar manner. 
We get the product by 90, by taking 
9 times the product by 10. 



(7) 


act. 

7 


r. 
2 


pit. 
20 
10 




(9) 


76 


1 


On 

10 


»prod, by 10 




762 


2 


= 
4 


-prod, by 100 



£ 8, d. 
13. 568 9 10^ X 69, 74. 
15. 360 19 7jxl87, 149. 

acrt. r. pis. 
17. 19 3 30 X 147. 

cwts. qn. lbs. 
19. 16 3 24 X 129. 

yds. qn. nls. 
21. 20 3 2 X 709. 



3050 •BjDrodL by 400 

686 1 OsprodL^90 

53 1 20>»prodL byl 

3789 2 20^prod. 6y 497 

£ 8. d, 
14. 336 17 10^x95,98. 
16. 129 11 9j =234, 378. 

acrs. r. pis. 
18. 23 1 16 X 523. 

cwts. qn. lbs. 
20. 16 1 27x729. 

yds. qn. nls. 
22. 27 3 3x999. 



Tidewaiter and Weigher, 

23. Multiply £227 10«. 5rf. by 11. 

24. Multiply 49 tons 13 cwts. 2 qrs. 26 lbs. lOoz. 7 dwts. by 9. 
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Admiralty DocJ^fOrds, 
Maltiply £6807 16«. 4}(f. by 8. 

Post Office, ffc. 

Maltiply £20 3«. O^d, by 18. 
Multiply £13 08. Hid. by 368. 
Maltiply £4693 11«. lOjcf. by 8. 

Where * Elementary Arithmetic ' is required. 

Multiply £6814 17«. 3^. by 78. 
Maltiply £401 1 U, 9^. by 34, and by 43. 
Multiply £6814 17«. Sid. by 11. 
Multiply £4016 1 U. 2^^ by 94. 
Multiply £6842 15«. Sid, by 89. 
Multiply £9043 5s. 11^. by 6, and by 7. 

Education Office. 
Multiply £1647 8«. 2^ by 635. 

Various Departments, 
Multiply £20954 Vs. B^d. by 465. 
Maltiply £1854 7s. 7^ ^7 ^65. 



COMPOUND DIVISION. 

. This rule must be viewed in two aspects. 

To divide a compound quantity by an abstract num- 
fvhich enables us to take the 3rdy 4th, or any part of 
ividend. 

To divide one compound quantity by another of the 
kindy such as £1 6s. by 5«. This shows how often the 
end contains the divisor ; and the quotient must 
''s be an abstract number, expressing the number of 

the dividend contains the divisor. ( See note page 52. ) 
der the first head we have cases corresponding to those 
) preceding rule. 

D 
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Case L 

53- When the divisor is not greater than 12. 

Rule. — 1^. Set down the divisor to the left of the divi« 
dend, as in Short Division. 

2^ Divide the left-hand term of the dividend bj the 
divisor, and set down the quotient under that term. If 
there is any remainder reduce it to the next lower dencHiii- 
nation, adding to it, thus reduced, the number of that deno- 
mination, and divide the sum hy the divisor, and so on 
with the other terms. 

Ex. I. Divide £14 12«. 6<f. bjr 6. 

We say 14 contains 6 twice, set down 2 : the £ s. <L 

remainder £2 <= 40.«., and 40+12»52«. ; now, 52 6)14 12 6 

-i-6 — 8 + 4r*y set down 8: these 4«. most be 2 8 9 Am. 

reduced to pence, then 4s. s48dl, and 48 + 6 «54, 

54-r6 b9, therefore, the quotient is £2 8«. 9d. 

xir. 

Post Office. 

1. £83 15«.-i-6. 4. £83 10«. lOidL+6. 

2. £106 7«. 4j<f.-r9. 5. £81 3«. Ijd+by 7. 

3. £88 9s. e^d-t-r. 6. £77 11«. 4i<f.-i-by 6. 

54. When the divisor is a composite number* 
Rule. — Divide successively by its factors. 

Ex. 2. £28 I2s. 3(f.-fl8. 

Here wc first divide by 6, and then by 3, both £ s. d, 
divisors coming under Case I. 6 )28 12 8 

8)4 15 4^ 

£l 11 d^Ant. 

7. £5698 17». 6rf.+40, and by 49. 

8. £8066 9s, 6cf.-r72, and by 81. 

9. £7899 15«. 0i.+360, and by 432. 

Case IL 
58. When the divisor is greater than 12, and not a com* 
posite number, 

* Remainder. 



£ 


«. 


d. 




■ 


23)167 


16 


1 






161 












(£7 5«. 


\\d. 


Ans, 


6 










20 










23)136 


(5 








115 
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E. — ^Proceed as in Case L, using ttong Division in- 
f Short. 

. Divide £167 16«. Id. by 2a 
eason of the annexed example is 
We find 7, the first quotient 
then, after reducing 6, the re- 
, to shillings, we find 5, the next 
; figure. Again, after reducing 
I, we find 11, the last part of the 
The twenty-third part of 
<s. Id, is £7 58. lid. This may 
id by multiplying the quotient by 21 

sor. 12 

23)253 (11 
253 

. Divide 109 cwts. 3 qrs. 13 lbs. by 46. 

mly difTerence between cwts. qrs. lbs. 

mple and the preceding go 

n the reduction ; after __ (2 cwts. 1 qr. 15 lbs. Soz. Ans. 

quotient figure we have 1 7 

inder, which we bring 4 

ers, adding the 3 qrs. in . - vIT / , 
• V J J .1. 46)71 (1 qr. 

iplicand, and so on with ^g ^ 

r denominations. After — 

15 lbs., we have a re- 25 

', 23, which we reduce 

md find Soz. 



28 



203 
51 

46)713 (15 lbs. 
46 

253 
230 

23 

16 

46)368 (Soz. 
368 



D 2 
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£ B. d* 

10. 794 16 5^4- 78, and hj 46. 

11. 6760 15 4 -1-165, „ 196. 

12. 9648 17 8}•^427. 

cwti. qrs. Ibt. aert. r. pb. 

13. 9006 3 a0-rl20. 16. 1768 3 20-1-530. 

14. 8693 2 26-1-198. 17. 4960 2 35-i-625. 

15. 970 3 12 -f- 563. 

Case III. 

56- To find how often one compound quantity contains 
another of the same hind* 

Rule. — ^Reduce both to the same denomination, then 
divide as in Simple Division. 

Ex. 5. Diyide £l lis. 6d. by U. 9d. 

Here £l lis. 6d.^S7Sd.i and U. 9dls21d; tiien 8784-21 = 18. 
Ans, 
Ex. 6. Divide 79 cwts. 2 qn. 26 lbs. by 3 qn. 10 lbs. 

Here,8q™.101l«.-941b^ ] then 8980+94 -9S. ^. 

79 cwts. 2 qn. 26 lbs. » 8930 lbs. J 

£ a. d. £ ». d. £ 9. d. £ s, d. 

18. 1794 7 6-7-3 12 6. 20. 2160 17 6-^l 9 6. 

19. 2777 10 0-^2 10 6. 21. 3186 13 4-^2 13 4. 

cwts. qn. Ibi. cwts.qn. lbs. cwts. qrs. lbs. cwts. qrs. lbs. 
22. 1468 3 7-rl 1 0. 23. 1568 14-i-l 2^ 14. 

Contractions. 

57- When we have to divide ^100, 1000, Sfc. 

Rule.— Point off so many places to the right as there are 
cyphers in the divisor! 

* Although one compoand quantity cannot be multiplied by anotlier, for, to take 9d. 
lOi. times, or to take £1 a shilling times, is absurd ; yet we can find how often one 
compound quantity contains another of the same kind— we can find how often ^95 con- 
tains 10s. by considering them abstract numbers when reduced to the same denomint* 
tion. 

At first sight It might appear that pounds are multiplied by STs., to reduce them to 
shillings ; this is not the case ; there will be SO Umet as many shillings as pounds, 
therefore we multiply * the number denoting how many pounds * by 90— not by 20s. 
more than Xxj SO crowns. 
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Ex. 7. £SSIB I7s, Id-MOO. 

Because 38I8-KlOOBd8 + 18r, we can £ a, d, 
pmnt off the 18 at once, then multiply this 1,00)38,18 17 1 

18 by 20, and adding 17, we get 377 ; we ^^ ,£gg g^ g i^ 

point off 77, and multiply by 12, to reduce 3 77 * ^^'^ 

to pence, and then point off 25, which we • X2 

miUtiply by 4, and point off 00. — — 

4 



1,00 



£ $. cL £ s, d, 

24. 7179 13 6^+100. 25. 2327 16 8 + 1000. 

To divide by 800, 1200, 3600, ^e. 

BxTLB. — ^First divide by 8, &c., then divide by the other 
factor, 100. 

Ex. 8. Divide £28150 lOi. by 900. 

Since 900+9^100, we can first £ s, d, 

divide by 9, then by 100, as m the 9 )28150 10 
annexed operation. 1,00)31,27 16 8 

20 

5,56 
12 



6,80 

4 



3,20, and 20 x 9 = 1 80/ » Ss, 9d. 

£31 58, 6}d + 38. 9d, An8, 

£ 8. d. £ 8, d. 

26. 14075 10 6-^800. 27. 15816 15 0+240a 

Po8t Office. 
28. Divide £85 6«. by 72. 29. Divide £l8 9«. 0|c?. by 78. 

Education Office {London), 

£ 8, d, £ 8, d, 

30. 75919 11 7 + r. 31. 611360 5 84-623. 

Admiralty, 
£ 8, d, £ 8. di 

32. 648647 17 4-i-32. 33. 24727964 19 6-i-238. 
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Varioui Departmentg m which * Elementary Arithmeiie ' is to be hutn. 





£ s. 


d. 






£ 


«. d. 


34. 


13005 2 


3 -4-8 and 


by 7. 


39. 


8052 


16 6 +44. 


35. 


8052 16 


6 +22. 




40. 


1068091 


12 11 +329. 


36. 


6842 15 


8^+89. 




41. 


1068091 


12 11 +1316. 


37. 


2678492 15 


6 -rl8. 




42. 


40012 


12 2i+67. 


38. 


3496852 19 


5^+94. 











DUODECIMALS.* 

58. Duodecimals (Latin, duodecimy twelve) are so called 
because thej increase by twelves from right to left. Although 
the various quantities in this rule increase in a twelve-fold 
ratioy yet the figures by which they are expressed are in 
the ordinary decimal notation, and are multiplied in the 
usual way. 

In Duodecimals a foot is divided first into 12 equal parts 
called inches or primes, marked thus {') ; and each of these 
again into 12 equal parts called seconds, marked thus ("). 
In like manner each second is divided into 12 equal parts 
called thirds ('"), each third into 12 equal parts called 
fourths (''"') and so on. 

Hence 1' (inch or prime) 
1" (second), A of ^ 
1'" (third), ^ of A of ^ 
1"" (fourth). A of A of A of A « 5^ „ 

Duodecimals are added, subtracted, multiplied, and 
divided, just as other compound numbers, 12 of a less de- 
nomination making 1 of a greater, as in the following 
table : — 

12 fourths ("") = 1 third ('") 

12 thirds ('") =1 second (") 

12 seconds (") ^1 inch or prime (') 

12 inches or primes = 1 foot. 

* This article cannot be thoroagbly mastered until Fractions are known. 



:^ of a fooL 



1 

144 >» 
• 1 

1725 »» 
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The marks ', '\ '"^ &c.y are called indices^ because thej 
indicate or point out the denomination of the quantity to 
which they are attached. 

S9- Since feet stand in the place of units, feet multiplied 
by feet will giro square feet as product : feet multiplied by 
inches or primes will give inches or primes, and so on, as 
follows : 

Fett multiplied by feet giye feet as product 
Feet „ primes ,t primes „ 

Feet n seconds „ seconds „ 



Primea multiplied by primes give seconds. 
Primes „ seconds ,, thirds. 

Primes M thirds „ fourths. 



»» 



Seconds multiplied by seconds give fourths. 
Seconds „ thirds „ fifths. 

Seconds „ fourths „ sixths. 



In other words, the product will always be the denomi- 
nation indicated by the sum of the indices of the multipli- 
cand and multipHer : thus 7" x 5"" = 35""", thirty-five 
sixths. 

The following geometrical figure will best illustrate 
what has just been said. 



A Second 
or«4.1n. 



T 







■^ 



.<^. 

^ 



A prime or in^cliL 
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60. Duodecimals are principally used by workmen and 
artificers, in ascertaining the superficial and solid contents 
of their work. 

The superficial content of a square or rectangular figure 
is found by jnultiplying the length by the breadth. The 
8olid content or volume of a rectangular parallelopiped is 
found by multiplying the area of the end by the length. 

Rule fob MuLTiPLTiKa Duodecimals. 

1°. Write the multiplier under the multiplicand, feet 
under feet, primes under primes, &c. 

2°, Commencing with the highest denomination of the 
multiplier, multiply each denomination of the multiplicand 
by it separately, beginning at the lowest, setting down the 
products and carrying one for every twelve. 

3^. Multiply by the next highest denomination in the 
multiplier in the same manner, setting down the products 
under the denominations of same kind, which will gene«. 
rally be effected by falling back one place to the right 

4^ The sum of the partial products of all the figures in 
multiplier, will be the total produced. 

Ex. 1. In a log of timber 20 ft 9 in. long, 2 ft 5 in. broad, and 
2 ft. 3 in. thick, how many cubic or solid feet are there ? 

It 

20 9' 
2 6' 



41 6' « product by 2ft 

8 7' 9"«productby 6' 

50 r 9" «B product of length and breadth. 

2 3' 



100 3' 6" 
12 6' 6" 3'" 



ll2ft.9' 11" S'" Ans. 

In the above example we first say, 2ft. x 9'=18'=1 ft. 6', 



DUODECUIALS. 57 

we set down the 6' and carry the 1 ft. : then twice 20 ft. + 1 
=41 flu, and so on.* 

War DqxirtmenL 

Ex. 2. Mnldplj bj the method of daodecimals 46 ft. 6 in. 6 parts by 
9 ft 7 m. 8 parts. 



46 


6' 


6*^ 


9 


7' 


S'' 



418 1' 6"= product by 9 ft 
27 1' 2" 6'" « product by 7'. 
2 6' 11" 8'"-productby 8". 

447ft 9' 8" 2'" the answer. 

Ex. 3. Express the result obtained in the last question in square 
feet, square inches, and a fraction of a square inch. 

We haye seen that l'» 12" or square inches : therefore 9'» 108 square 
inches; hence, we have, 447 ft 9' 8" 2"'»447 ft 108 + 8 + J!| sq. 
inches » 44 7 ft. 116) sq. inches. Ans, 

War Department 
Ex. 4. The side of a solid cube is 7 ft 3 in., find the content in 
solid yards, feet, and inches. 

The content will be 7 ft. 3' x 7 ft. 3' x 7 ft 8'. 

ft 

7 3' 
7 3' 



50 
1 


9' 
9' 


9" 
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7 


6' 
3' 


9" 




367 
13 


11' 
1' 


3" 

8" 


3'" 



381 (/ 11" 3'" 
sSSI cubic ft + 12xll+3c. inches « 381 eft 135 c. in : then, dividing 
by 27, we have, 14 c. yards 3 ft 135 in. Ans, 



• By fractions 20ft. 9* X 2 ft. 5' = 20| X 2^=?^ xf| = ai|Z = 6(>^ ft. = 50 ft. 1' 9" 
at before. If it were required to exprpss the product 50 ft. V 9'' in terms of a square foot, 
we would haTe50+(^+^)s60+^+Y|2=S0^=50^ square feet, as above. Again. 
if we are to express tlie final product in cubic feet and fraction of a cubic foot, we have 
112cubicfeet+A+^+^=112+i?||+^+^=lI2j$iJ=l!2l|i=:nj|| cubic 
feet. It is mI&o evident that the product could have been found by reducing both mul. 
tiplicand and multiplier to inches ; thus :— 20ft. Q' := 249 ; 2 ft. d'ss 29 ; then 249 x 29s 
7221, which -s- 12 gives GDI' 9", and t»»ls divided hr 19 «•>•« .v> ft •' q«. 
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XIIL 
Proposed in Vanoua DepartmentM, 

1 . How many square yards, feet, and inches, are there in the top of 
a table the sides of which are 21 ft. 7| in., and 19 ft 5 in.? 

2. How many square yards are there in a rectangalar plot* the 
length of which is 36 ft. 9 in., and the breadth 24 ft. 10 in. ? 

3. The side of a cube is 17 in. ; find its content in solid y^rds, feet, 
and inches. 

4. How many square yards, &C., are there in a table 6 ft, 8 in. long, 
by 4 ft 9 in. broad ? 

5. The area of a plot of ground is 101 yds. 3 ft 90 in., and the length 
is 36 ft. 9 in. ; find the breadth. 

6.* The length of a French metre being 39*37 in., find the nnmber 
of solid feet and inches in a cube the length of who^e side is 2 metres. 

7. Multiply by the method of duodecimals 7 ft 5 in. 8 parts by 9 ft 
4 in. 11 parts. 

8. Express the result obtained in the last question in square inches 
and a fraction of a square inch. 

9. Multiply by duodecimals 2 ft 7 in. II parts by 3 ft 5 in. 7 parts, 
and explain clearly each term of the result. 

10. The sides of a rectangular plot are 57 ft. 7 in. and 43 ft 5 in. ; 
find its area in square yards, feet, and inches. 

Miscellaneous Exebcises in the Compound Rules. 

XIV. 

1. How much does a collector receiye in 2 years, his weekly collec- 
tion being £7 4«. 3d. ? 

2. What will a labourer earn in 313 days, his wages being llfd 
per day ? 

3. Diyide the difference between a pound and a crown by 6. 

4. From one thousand pounds take :f982 I4«. 0^., and multiply the 
remainder by 57. 

5. Diyide £100 between two persons, giying one £4 13«. 9d, more 
than the other. 

6. Multiply £\6 10*. 9d. by 4 J and divide the product by 13 J. 

* Proposed in Education Office. 
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7. Reduce 6 cwts. 5 sts. 7 lbs. to lbs. and divide the resalt by 14. 

8. How long will £48 19«. Hd, pay a labourer who earns lO^d. per 
day? 

9. How much was gained by selling a quantity of oats for £170 7s. 
4id, which was purchased for £113 lOs. lO^d. ? 

10. What ground, at 48. B^d. per square perch, can be rented for 
£523 11«. 4d. ? 

11. What quantity of tallow, at 7^cf. per lb., could be purchased for 
£27 IBs. 9d. ? 

12. Bought 59 horses for £1040 19«. 7^. ; what was the cost of 
each? 

18. How many dollars are there in £30 2s, Qd., each dollar being 
worth 4s. Hd. ? 

14. From 347 tons 13 cwts. 2 qrs. 23 lbs. take 39 tons 15 cwts. 3 qrs. 
25 lbs., and divide the remainder by 56. 

15. What annual income would enable a person to expend 4s. 6d, 
per day, and saye £2 6s, lO^cL per month? 

16. What was the salary of a person who paid £17 lOs, income-tax 
when this tax was I4d. in the pound ? 

1 7. How many shirts can be made from 60 ells of linen, each shirt 
requiring 3 yds. 3 qrs. ? 

18. How much loaf sugar, at 8d, per lb., is equiyalent in yalue to 
30 sts. of moist sugar at 7s, lOd. per stone ? 

19. How many dollars each equivalent to 48. 2^cf. should be received 
for £105 4«. 2(/.? 

20. The price of a quantity of broadcloth at lOs. Sd. per yd. is 
£26 12«., how much does it contain ? 

21. What will be the cost of seeding 3 acres of potatoes at 6^. per 
St, when 20 sts. are required for 30 perches ? 

22. Divide £300 18«. lOjrf. between two individuals, giving one 
£50 128. 6<2. more than the other. 

Tidewaiters, (pc. 

23. Add £491 16«. 9d ; £272 I5s. e^d.; £889 17«. lOj^.; £647 
I9s. 2j<f.; £398 \6s. 7d.', £563 16«. lO^tf.; £770 Os. 5}(/. ; £945 17*. 
7d, ; £240 IZs. 9|<f. ; and £150 lOs. together. 

24. In 50 acres, how many sq. inches ? 

25. In 3 leagues, how many inches ? 

War Department, 

26. Reduce £43 Us. 9|d to farthings. 

27. Find the number of ounces in 18 tons 9 cwts. 3 qrs. 15 lbs. 
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28. If 1 yard of cloth cost 15<. 6^L, what will be the price of 82^ 
yds. at the same rate ? 

Post Office. ' 

29. Find the yalae of 130 doz. of candles, at 9s, 9^. per doz. 

30. Find the price of 137 articles, at £l I7s, 6^ each. 

31. In 42 mis. 4 fur. 3 pis. 4 yds., how many feet? 

Excise, 

32. Subtract 169 lbs. 6 oz. 14 dwts. 17 grs. from 187 lbs. 9 os. 13 
dwts. 20 grs. 

33. Divide 467 tuns 3 hhds. 26 gals. 2 qrts. 1 pt by 5. 

Proposed to those who are to know < Elementary Arithmetic^ except 
Letter- Carriers and Rural Messengers. 

34. A sum of £10465 was divided between two persons, so that one 
had £547 10«. more than the other ; what did each receive ? 

35. If a man rows at the rate of 7 miles an hour with the stream, 
the rate of which is 2} miles, how fast will he row against it ? 

36. A person mixed- 8 lbs. of tea at 3«. 6<f., 10 at 3«. 8<f., 12 at 4«. 2</., 
and 10 at is. 6d., and sold the mixture at 4s. ^d. per lb. ; what did he 
gain out of the whole quantity ? 

37. Multiply 5 ft. 3 in. by 6 ft. 7 in., and the product by 7 ft II in. 

38. What is the actual value of the denomination which occupies the 
place of inches in this product ? 

Education and Constabulary Offices. 

39. How often will a wheel, Z\ yds. in circumference, turn between 
London and York, the distance being 198 miles ? 

40. How many solid yards, feet, and inches, are there in 175983 solid 
inches ? 

Police Courts^ Prisons, ffc. 

41. Reduce 4 ac. 20 pis. to sq. feet. 

42. How many miles, furlongs, &c., are there in 174082 inches? 

43. How many lbs. oz., &c., are there in 228908 grs. of gold ? 

44. Reduce 4 miles 3 fur. 4 pis. 5 yds. to inches. 

45. In 327471 oz., how many tons, cwts., &c. 

Committee of Council on Education. 

46. There are two mountains such that if 126 ft. are added to 4 
times the height of the lower one, the sum is half the difference be- 
tween their heights. Given that the lower one is 441 ft high, find 
the height of the other. 
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47. What is the length of the longest day where the ran rises on 
that daj at 3 hrs. 49 mins. 51 sec. ? 

Surveiforship of Taxes. 

48. Reduce 14 tons 7 cwts. 1 qr. to ounces. 

49. In 3784593 inches, how many miles ? 

CoruUdmkuy (^IreUind). 

50. In 6 tons 7 cwts. 3 qrs. 15 lbs., how many ounces? 

51. If a man rows 10 miles in 2^ hrs. against the stream, the rate of 
which is 3 miles an hour ; how long would he be in rowing 5 miles 
with the stream ? 

52. In 1721793 inches, how many miles, furlongs, &c. ? 

53. Find the circumference of a carriage wheel which r^olves 1848 
times in a journey of 3^ miles. 

Where Candidates are to know ^Vulgar and Decimal Fractions* 

54. Reduce 6 miles 5 fur. 7 pis. 2 yds. to feet. 

55. In 767914 sq. inches, how many yards, feet, and mches ? 

56. Reduce 36 miles 3 fur. 36 pis. 5 yds. to feet. 

57. Reduce 63 cwts. 2 qrs. 5 oz. to drachms. 

58. Reduce 14 lbs. 11 oz. 11 grs. to grains. 

59. Reduce 787312 drachms to cwts., qrs., &c. 

60. Reduce 13 yds. 5 ft. 19 in. (cubic measure) to inches. 

Various Departments, 

61. How many fieet are there in 9 miles 3 fur. 6 pis. 1 yd. ? 

62. How many lbs. of silyer are there in 270 spoons, each of which 
weighs 1 -oz. 13 dwts. 8 grs. ? 

63. In 1847638 inches, how many miles, &c. ? 

64. How many francs, at 9^. each, are there in £693 14«. 9d, ? 

65. Reduce 46 lbs. 3 oz. 2 dwts. 2 grs. to grains. 

66. Reduce 17 tons 13 cwts. 1 lb. to ounces avoirdupois. 

67. In 537086 inches, how many miles, furlongs, &c. ? 

Admiralty, 

68. In 36845371 oz. aToirdupois, how many tons, cwts., &c.? 

Tidewaiters and Weighers, 

69. In 259566 lbs. ayoirdapois weight, how many tons, cwts., 
and qrs. ? 

70. In 1749134 seconds, how many weeks, days, &c. ? 
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VULGAR FRACTIONS. 

€1> A FRACTION is an expression for a part or parts of 
anything considered as a whole. 

A fraction may be either greater or less than a unU\ if 
it be one-half q{ ten it is equal to five units, 

A fraction is expressed hj means of two numbers placed 
one over the other with a line between them. 

Thus, ^, §, f y read, one-half two-thirds^ eight-fifths. 

The number below the line is called the Denominator, 
because it shows the number of parts into which the whole 
or unit is divided. It gives the name or denomination to 
the fraction, just as cti;/. gives the nv^mQ hundredweight to 
any number after which it is written. The number above 
the line is called the Numerator, The numerator shows or 
enumerates the number of parts expressed by the fraction. 
If we divide anything into four equal parts, we express three 
of these parts by the fraction f . The numerator and deno- 
minator are called the Terms of the fraction. 

62. A fraction corresponds to an example in division 
before the process is performed, the numerator correspond- 
ing to the dividend and the denominator to the divisor. 
Therefore the true or real value of any fraction is the 
quotient obtained by dividing its numerator by its denomi- 
nator. Hence, the greater the numerator in comparison 
with the denominator, the greater the value of the fraction. 
For, the more parts we take of anything, the greater must 
bo the particular fraction used to express these parts. 

Increasing the numerator, the denominator remaining the 
same, increases the value of the fraction : it increases the 
number of parts ; or, which amounts to the same thing, it 
increases the dividend, the divisor remaining the same. 
Increasing the denominator decreases the value of the 
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fraction ; as it makes a greater number of parts, each part 
must be smaller. It increases the divisor, the dividend re- 
maining the same. 

The terms of a fraction may be both multiplied or both 
divided by the same number, without affecting the value of 
the fraction. The quotient will remain the same, therefore 
the value of the fraction will not be changed. For, f =f$ 

Two*thirds of one is equal to one-third of two, as may be 
understood from the illustration. 



For, } of a shillmg^Sc/., and 


one 


Sff. =one-thu^ of 24(i., or 2 shil- 


fofl 


lings. 


iof2 ,1 



In the same manner it may be shown that ^ of I » j^ of 2, and } of I 
>^ofd, &c. 



A PROPER FRACTION has its numerator less than its 
denominator : — ^, |, |, are proper fractions. 

An IMPROPER FRACTION has its numerator equal to or 
greater than its denominator, and is equal to or greater than 
a unit t"— f ♦ f J h *^® improper fractions. 

A SIMPLE FRACTION represents a part or parts of one or 
more units ; as we have seen, f may be considered f of 1, 
or i of 2. 

A COMPOUND FRACTION represents a part or parts of a 
fraction, and is known by having * of* interposed; as, ^ of 
\y 7 of ^, &c. It bears a similar relation to a fraction that 
a simple fraction bears to a whole number. 

Observe that the \ to the left is a unit. 

divided into two parts, each of 
which represents the fraction ^ of 
\, Again, since t^ of a shilling aSc?., and one-half oi Zd,^'\\d,y and 
1^.»| of a shilling, therefore } of J=|. 

A MIXED NUMBER consists of a whole number and a frac- 
tion ; as, 3|, 2|, 6^. 



i i I i 
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A COMPLEX FRACTION represents a part or parts of & 
fraction, of a mixed number^ or a fractional part of a 
whole number ; as, 
J 4 3^ iof3 

4 f 4i 2 + i 

The first means that one-fourth of } is to be taken, and not J of 1. 
The second expresses ] of 4, and not f of 1. They will be easily 
understood from the following explanation. 

Since | of a shilling «8</., 2^ 

l«8a.-i-4«2dL=Jofa8hilling, LLj \ 1 i ! 

4 4 

therefore 1» |. Also^ i of a pounds ISs. 4(L, and IS«. 44, -t-4 s8«. 4d. 

4 

«=| as before. 

Beduction. 

64. To reduce an improper fraction to its equivalent 
whole or mixed number. 

Rule. — ^Divide the numerator hj the denominator, the 
quotient is the whole number ; under the remainder (if any) 
write the denominator, in the form of a fraction. 

Ex. 1. Reduce Y &Qd {J to whole numbers. 

Here, 15-r4-8 + Sr.»3} Ans. And, 14)79 (5^ Ahs. 

70 

9 

REASON.—The denominator shows the number of parts to be ^kcn 
to make up a unit ; therefore, as many parts must be put together to 
make 1, as there are units in the denominator; this is effected by the 
rule. Since the operation of division does not alter the nature of the 
quantity divided, the remainder is a part of the given fraction, and is 
expressed as such by writing the denominator under it 

XV. 

Reduce to whole or mixed numbers: — 

1. V. V. ^^ 3. »^», i||s^ «ni. 
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6& To reduce a mixed number to its equivalent improper 
fraction. 

Rule. — ^Multiply the whole number by the denominator 
of the fraction, and to the product add its numerator ; under 
this sum write the denominator of the fraction. 

Ex. 1. Redace 14|§ to an improper ftaction. 

30 
431, then *^ Am. 

This rule is the reverse of the preceding. The reason is 
the same in principle as that for the reverse operation. 

Redace to improper fractions: — 

5. 7J, 7f, 18f 7. 18^?. 70J, 69^. 

6. 129i§, leji, 5{. 8. 32|, 16^ 113}^. 



Any number may be written in a fractional form hj 
patting 1 under it for a denominator. 

'We may give a whole number any denominator, if we 
first multiply it by that denominator. 

For, 8»8xg»V><^dlO»<'/; also, 20^20 xf^lg^ 

9. Redace 19, 10, 30, to fractions whose denommators shall be 11, 
17, 29, respectivelj. 

10. Redace 27, 39, 165, to fractions whose denominators shall be 39, 
46, 57, respectively. 

We may also reduce a fraction to another fraction 4iaving 
any denominator, if the denominator of such a fraction be a 
factor of the number to which it is to be reduced. 

Thns, i can be broaght to a fraction whose denominator is 16 ; since 

16 »4 X 4, we have merely to multiply the terms of the fraction by 4, 

1x4 
and we have - — 7= A. 
4x4 

We cannot, however, reduce ^ to a simple frtiction whose denomi- 
nator shall be 18, since 4 is not one of the factors of 18. 
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We may reduce ^ and | to equivalent fractions, haying 48 for deno- 
minator. For, }=|| (multiplying the terms hy 24), and |»|| (multi- 
plying the terms by 6). 

67- If one number divides another without a remainder, 
it is said to be a measure of that other. 

A Measure is another name for Factor. 

If any number be a measure or factor of two' or more 
others, it is called a common measure of them ; that is, a 
measure common to them. The numbers 12 and 18 have 
each the following measures : — 12 has 12, 6, 4, 3, 2 ; 18 
lias 18, 9, 6, 3, 2. Therefore 12 and 18 have 6, 3, 2, 
common measures. 6 is their greatest common measure, 
that is, the greatest measure common to them. 

€8. To find the greatest common meoMire of any two 
numbers. 

Rule. — 1°. Divide the greater number by the less; 
divide the less by the remainder; continue the process, 
always dividing the preceding divisor by the remainder, 
until there is no remainder. 

2^. The last divisor will be the greatest common mea- 
sure.* 

Ex. 1. Find the greatest common measure of 12 and 18. 

We divide by 12, and get 6 for remainder; we 12)18(1 

then divide 12, the first divisor, by 6, and find no 12 

remainder: therefore 6 is the greatest common "6)12^2 

measure of 12 and 18. X2 



* Befor^we prove the reason of the rule it it necessary to show :— 

I. ' If a namber measure two other numbers it will measure their sum and difBerence.* 
Thai, 4 is a measure of 12 and of 20, it is a measure of 32 (12+20), and also a measure 
ofS (20—12). 

II.— * If one number meature another, it will measure any multiple of that other.' 
(A multiple of a number is its product when multiplied by any number.) Thus, 4 it 
a measure of 12 \ it is also a measure of 24 (12x2), and of 36 (12x3). 

III. The greatest common meatttre that two or more numbers can have is the least 
of those numbers. ^ 

To find the o. c. m. of 72 and 156. The o. c. m. these two numbers 72)156(2 
can have is 72 (III.); hence, if 72 measures 156, it is their o. o. m. We * '^ 

find by trial that 72 does not measure 166 ; therefore their o.c.m. it 12(72(6 

less than 72, otherwise it would not be a common measure. In trying 73 

if 72 measure! 156, that it, in dividing by 72, we have divided 156 into ^ 
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XV. 

Find the greatest common measure of: — 

11. 66 and 154; and of 195 and 819. 

12. 378 and 1467 ; and of 18996 aod 29984. 

13. 365 and 7345 ; and of 1964 and 78688. 

For more than two numbers. 

Rt7I<e. — Find for two^ then of this measure and a ihird^ 
and so on. 

Find the greatest common measare of : — 

14. 12, 42, and 66 ; and of 19, 57, and 380. 

15. 324, 612, and 1032 ; and of 96, 216, 88, and 16. 

16. 14, 70, and 1484; and of 8128, 14816, 75288, and 8472. 

69. To reduce fractions to their lowest terms. 

Rule I. — ^Divide the terms of the fraction by any com- 
mon factors ; the new terms in the same manner, and so on, 
until terms are obtained which have no common factors. 

Rule II. — Divide the terms of the fraction by their 
greatest common measure. 

Ex. 1. Bedace ^ to its lowest terms. 

Here, liS =11— si **&*=? '^"** "^his result is found by dividing by 
2 continually. But ve might have divided by 4, or by any other com- 
mon fector. 

The greatest common measure of 48 and 112, we find is 16 ; then 
diTiding the terms by 16, we get f, as before. 

The follow;ing observations will be found useful in finding 
common factors : — 

1. All even numbers are divisible by 2 at least 

2. All even numbers are divisible by 4, when the number 
expressed by their last two figures is divisible by 4. 

two fwrta; one is a multiple of 72, the other (12) ii thediiference between that multiple 
and 156. Whatever measures 144 and 12>ill measure 106 (!.)( but theo. o. m. of 144 and 
IS may not measure 72 ; therefore, instead of trying 144 and 13 we try 72 and 12, as we 
know the number that measures 72 will measure 144 (II.). Now, the greater measure 
that 72and 12 can hare is 12 (III.), which we find will answer. It is obvious that 12 
is the o. c. M. of 72 and 156, since the greatest possible measure was tried in every case. 
In diriding the greater number by the less, that multiple of any divisor may be taken 
which comes nearest the dividend, whether greater or less than it. We may divide 
ai^ divisor and its corresponding dividend by common factors, at any step duriog the 
proceM. 
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3. A number is divisible by 8^ if its unUs* period be di- 
visible hj 8. 

4. An equal number of cyphers cancel when numbers end 
in one or more cyphers. 

5. Numbers ending in or 5, are divisible by 5, and 
no others. 

6. If the sum of all the digits of a number be divisible bj 
3 or 9, the number is divisible by 3 or 9. 

7. A number is divisible by 11, if the sums of the alter* 
nate digits be equal, beginning at either right or left ; or, 
if one sum exceed the other by 11, or 22, 33, &c.* 

XV. 

Reduce to their lowest terms: — 

*'• Iel» "nP5» IZi^ *^» S?ros> ToSSSe* fsTsf* 

1ft 163e 1578 T9Se on 40 1885 13068 

Proposed in varunu Departmental 

21. Reduce ^, to its lowest terms. 
22* n tIiI* to its lowest terms. 
23* »> IUtI* to its lowest terms. 

The Least Common Multiple. 

70- When a number is 9, factor of another number, it had 
been called a measure of that other. 

A number is called a multiple of any of its measures or 
factors. Thus 12 is a multiple of 6, and of 4. 

• Rbmm>m^. Thft If lelf-eTident. 

5. since 100 is diTisible by 4, any number of hundreds is divisible by 4. But tny num- 
ber may be considered as a certain number of hundreds + the number expressed by the 
figures in its units* and tens* places. Therefore if these last be divisible \fj 4, the entire 
number must be divisible by 4. Thus, 1788^1700+28 ; 736b700-|-86. 

8. The reason of this is similar to that of the preceding, only say lOOO instead of 
too, and 8 instead of 4. 
4. This is obvious. 

6. Go over the Mdltiplioatiom Tabli by 5. 

8. Every number Is equal to two other numbers, one of which is a multiple of 9 and 
the other the sum of iU digiUj thus, 3a4B3xl00-|-2xl0-l-4, and since I0a9-fl, 
160-99-I-1 &e., we have, 324s3(99-f l}-|-2(9-f l)+4s2974-18-|-3+2-|-4rB316 (a multiple 
of 9)+9 (the ram of the digito). 



TULGAB FRACTIONS. 69 

When a xitimber is a multiple of two or more others, i^ 
12 of 6, 4, and 3^ it is called their Common Multiple, 

The numbers 6, 4, and 3, haye also 24, 36, 48, &c, com* 
mon multiples. For simplicity we always endeavour to use 
the least common multiple of numbers. 

71. To find the Least Common Multiple of two or more 
numbers. 

BuLE. — 1^ Place the numbers in a line ; then divide by 
a measure or divisor, found by inspection, which will divide 
the largest number of the given numbers. 

2^. Set down the quotients and undivided numbers. 

3^. Proceed in the same manner with the quotients and 
undivided numbers, until no number can be found to mea- 
sure any two of them. 

4^* Multiply together the undivided numbers and the di- 
visors used ; the product will be the least common multiple. 

When numbers are all prime^ that is, when they have no 
common factors^ their product is their least common 
multiple.* 

Ex. 1. Find the least common multiple of 6, 12, 9, 18, 24, and SO. 

Bj looking at the nambers, we see 3)6 12 9 18 24 80 

at once 8 will measure more of them 

than an J other common factor; we 

divide by 3, and write the quotients 

under the dividends. We next divide 

by 8 ; and these quotients again by 2 ; 112 5 

these again by 3 ; until we find 2 and 5 

-Clumbers which have no common factors. The product of quotients 

is, 8x2x2x3s36; and this 36 x 2 x 5, the undivided numbers, gives 

860^ the required least common multiple. 

.. . undivided 

*'^'- nmibers, 

8x2x2x8, x2x5= 360. 

* VHien findiDff the teagi common multiple of a set of numbers, any of the numberi 
mi^ be rtieded that are measures of one of the giren numbers. Tl\us in Ex. 1, 
th« numbers 6, 12, and 9, may be rrjected^ and the least common multiple of 18, 24, 
and 30 found. In Ex. 2, r^ct 2, 4, and 8, and find for 16 aud 18. When no number 
will measure the denominators of a set of fractions, it is erident that the leoit common 
nuMfle will be found by multiplying all the denominators together. 
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Reason. — This process k merely using one of the factors common to 
scTeral nambers instead of dU the &ctors the same as itself : therefore, 
as only prime and common factors are used, the product is the least pos- 
sible ; and since no factors haye been omitted, the product most be a 
multiple of all the numbers. 

72. To reduce fractions to equivalent ones having a Com- 
mon Denominator. 

Rule. — Find the least common multiple of all the deno« 
minators, which will be the required common denominator ; 
then proceed as in 66. 

This is merely an extension of 66^ and we proceed on the 
same principle. 

Reason. — We have seen that all the denominators must measure 
that denominator to which they can be reduced : hence the reason of 
the rule. 

Ex. 1. Reduce ^ and \ to equivalent fractions having the same deno- 
minator. 

Here, J=|, and 1=1 ; therefore | and | Ans. 

In this operation we multiply the terms of each fraction by the same 
number ; therefore we do not alter the value of any of the fhictions 
used. The multiplier for the terms of any fraction will always be the 
quotient obtained by dividing the least common multiple by the deno- 
minator of that fraction. In the fractions ^ and J, 6 is the least 
common multiple of 2 and 8 ; then 6 -r 2 » 3, the multiplier for ^ ; and 

6-f-3«2, the multiplier for J. Then i-^-|, and i^=|, as before. 

Ex. 2. Reduce i, ^, f, f|, ^, to others having a common deno- 
minator. 

We write the denominators in a 

line, and find their least common mul- i 72 

tiple 144, which is the denominator of f ^W ^) ^ ^ 8 16 18 

their equivalent fractions. We find 1=2? 2)2 1 2 4 18 

the multipliers thus: — 144 -f-2, the ^'^m 1 J 1 2"^ 

denominator of the first, = 72, the Ti~i1& 

numerator of the equivalent to Jj ^^^^ 4x2x2x9-144 

again, 144 -r 4 « 36. For the third, we *v 7 * j^- 1 ' 

/. . « . , « J , « .. «« 1. *"€ *^*"^ common multiple, 

say 1444-8 = 18, and 18x5 = 90, the *^ 

numerator of the equivalent to f ; and 

so on. 
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Reduce the following to their equivalents having the 
same denominator : * — 

XV. 

<«*• 5* t» e» 5* s ^'* ff> IT» T5> TT* 

25. f, j5, ^, 5. 28. f, I, ^, ^. 

A<» 3 17 4 19 
^"* TT» a5> 6» 15* 

73- To express one quantity as the fraction of another of 
the same hind. 

Rule. — 1°. Write the former as numerator, the latter as 
denominator. 

2°. If they are of different denominations, they must be 

m 

reduced to the same denomination, and for simplification 
the fraction reduced to its lowest terms. 

Ex. I. What fraction of 18«. is 6«. ? Here ^b} Ana, 
Ex. 2. What fraction of 2«. is 2^. ? 

Here.?M'-?i^-M,«^,^«,. ^ f v ; . 



tt 



r'f 



Redace to the fraction of a pound : — 

29. 178. ed, ; 15«. 9d, ; Is, lO^d, 

30. 28. 9d. ; 1«. 7id. ; 9«. 3<f. 

Keduce to the fraction of a shiUing : — 

31. 9(f., 7^., 4^. 
Reduce to the fraction of a cwt : — 

32. 2 qrs. 14 lbs. ; 3 qrs. 14 lbs. ; 1 qr. 7 lbs. 

Redace to the fraction of an acre : — 

33. 2 r. 20 p. ; 3 r. 10 p. ; 1 r. 30 p. ; 3 r. 25 p. 

34. Express 2s. Ojdl as a fraction of As. 9f<l 

85. Express £2 &8. Sd. as a fraction of £S IBs. 4d. 

86. What fraction of £27 17«. \id is £23 lis. 4}</.? 

* It is necessary that we should be able to bring fractions to the gtune denomination 
or kind without altering their value ; for fractions, like any other quantities, can 
neither be added nor subtracted when they are of different kinds. Making them 
have a common denominator is reducing them to others e^tM/ in voltfr, but all of the 
Hune kind. By looking at | and | we cannot say which is the greater, but since fa 
11* and |=||i we see at once that ^ is the greater. 
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Addition. 

CaseL 

74. When thefraetUms have a common denominator. 

Rule. — Add the numerators together and under their 
Bum write the common denominator. 

Ex. 1. Add } and }. Here we say 8 + 3 » 5, and write 4 the common 
denominator under it ; f » 1^ Ans, 

Reason. — Since |«.«9ii, and one 

}f.«6<f., wehave }+]»9dL + 6dl 

«15d: = li«. Or, becanse }«i I f I i I i I '-f-li 

+ :J^ + :J^, and|»:J^ + i ; we have } 

+ |:=r^ + ^ + ^ + ^+^«|»l^; compare this with the illostration. The 
fractions to be added should always be written as in 72, Ex, 2. 

XVL 

Add the following :«- 

1. i+i+i;f+?+f+». 

2. ft+A+ftj H+H+A^ 



Case IL 

75. When the fractiona to be added have not a common 
denominator. 

Rule — 1^. Reduce them to others equal in yalue, and 
having a common denominator. 
2°. Add these others as in Case I. 

Customs and'Excise, 

Ex. 1. Add I, §, I, together. 

As we cannot add 4ths to Sths, nor 4)4 8 8 

to eths, we must find a common deno" "^ ^ ^ 

minaior 24 and reduce the fractions 4x2 x8s24 com- f«i| 
into equivalent ones having a com- mon denominator, I ^11 
mon denominator, namely to 24ths. 5=gi 

Adding these we get ff ^ ^A ^'^ $! '^ ^i!^ 
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Various Departments, 

Ex. 2. Add together }, |, }, ^ 

The explanation is similar to that 60 C. D. 

given in Ex. 1, and the work will be 1*^^^ 

88 the annexed. ^"^^^ 

8)3 4 5 12 



^ 



-48 



I \ 5 4 ¥,?=2*..4iw. 

3 X 5 X 4sB 60 common denommator. 



In actual practice the denominators of the equivalent 
fractions are not usually written. 

Various Departments. 

3. Add together J, ^, ^ ^. 

Post Office. 

4. Add the following |, }» and f. 

Excise. 

5. Add I, {, and { together. 

6. „ { and f together. 

War Office. 

7. Add together ^, ^, and }}. 

Customs and Excise. 

8. Add |, 3, and } together. 

9. n h I, f * and | together. 

Audit Office. 

10. Add } and f together. 

Inland Revenue. 

11. Add together ^ ^ and {. 

76* jTo add mixed numbers. 

BuLS. — Add the fractional parts by the rules given 
above, set down the fraction of the sum, if any, and carry 
the whale number^ if any, to the sum of the whole numbers. 

£ 
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India Board, 

Ex. 3. Add together 7|, ^, |f, and 2|. 126 C. D. 

In this example the fractions 7)3 14 21 9 7| * 42 
when added make 1^ ; we set ^^ I ^ ; ^« 27 

down the fraction ^ and carry 2^« 98 

the 1 to the whole numbers, 12 13 £_J^ 

and find the answer lOflJ. 7x3x2x3*126 lOfSJ ffi-lfij 

common denominator, 

Attdit Office. 

12. Add ^, 4|, and | together. 

Customi, 

13. Add together If, |, ^, and 2^. 

Various Departments, 

14. Add together j, f, If, 2|. 

IS 4 5 ^5 1 7 

16. „ f, f. ^, and A of 7|. 

Science and Art, Prisons, Fost»Office, §*c. 

18. Add together 5 J, |, ^^, and 2^. 

Various, 

19. Add together 7|, §, 3|, 1^ 

Admiralty, 

20. Add together f, |, f|, 3^. 

Various Examinations, 

21. Add together f, 2|, 2j* A. 

22. y, 3^5, 3g. 

Coiuto&u/ary. 
28. Add together 9^, If, 1 A, and 2^ 
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Subtraction. 

Case I. 

77. When the fractions have a common denominator. 

Bulb. — Take the numerator of the less fraction from the 
numerator of the greater, and under the remainder write the 
common denominator. 

Ex. 1. From | take |. 

Take 1 from 5 and 4 remain, under which we write 6 ; | 
then 1=1 ilit«. w 

Reason. — 1». =2rf., §» lOd ; hence |— | = lOJ. - 2d, = 8</. « ^ =§ 
as before. 

XVII. 

1. From f tak« f; alsojl-^; f- f. 

2 la 11. 8 _ 5 . 13_ 7 

^" »» 14 »>^ Ti» M 15 T5> le 16* 

Case II. 

78> When the fractions have not a common denominator. 

Rule. — ^Bring the fractions to equivalent ones haring a 
common denominator, then proceed as in Case I. 

Commissariat. 

Ex. 2. Subtract ^ from J. 

In this question we find 24 tiie common denominator, |«M 
and the given fhustions are (72) equivalent to |J and |§ . ^"=33 
then 21 — 10=11, under which we write the common de- ii ^n^, 

nominator. Or, since | of a shillings l|<f., |=10|</. > 
and since ^«. = l(f., ^=5(1 then 10^-5(/.»5|(/.=^. as before. 

Inland Revenue, 

3. Subtract ^ from ^. 

Cmtoms, 

4. Subtract | fh>m ^. 

E 2 
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79. To subtract mixed numbers. 

Rule. — 1^. Subtract just as in pence and farthings. 

2°. Take care to borrow one when the fraction of the 
smaller number is greater than the other fraction : this 1 
always must be considered as divided into the number of 
units expressed bj the common denominator. 

Proposed where Fractions are to be knowju 

Ex. 3. Subtract 5^ from 8|. 

As we cannot take ^ from ^ we borrow 1 From 8| ■» 84j 
from the 8 and call it ig its equivalent. We Take 5^=5J ; 
then say ^ from ig(ig + ^) and ^ remain «f, 2^=2j^iw. 

We proceed in a similar manner in every 

example having a fraction in the subtrahend greater than that in the 
minuend. If there be no fraction in the minuend we subtract the 
numerator of the fraction in subtrahend from the common deno- 
minator. 

Various Departments, 

5. Subtract 5f from 7|. 

6. Subtract 11^ from 16jt- 

Customs, 

7. Subtract | from l^. 

Excise, 

8. Subtract 4| from 6^ 

India Board. 

9. Subtract 5^ from 7 J. 

Post Office, Prisons, jrc. 

10. Subtract l^ frx)m 4f. 

Various Departments, 

11. Subtract 8f from 18}. 

12. Subtract 6^ from 9}. 

Admiralty, 

13. Subtract 19|from 32}. 

14. Subtract 1} from 5}. 
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Constabulary, 

15. Subtract 7^ from 11^. 

Surveycrship of Taxes. 

16. Subtract 3| from 5^. 

17. Subtract 6^ from 27 Jg. 

Multiplication. 

80- To mulHpfy JracHons, 

Rttle. — ^Multiply the numerators together for the nume-' 
rator of the product, and the denominators for its denomi- 
nator. 

Customs, 

Ex. 1. Multiply } by {. 

Compound fractions are reduced to Simple fractions in 
the same manner. 

Thu8|off=|x|=if-f; and Joff-ixt-^-f. 

The operation may be contracted by dividing any numerator and any 
denominator by common &ctors. Thus^x^=j^x|8^, found by 
dividing the numerator of the first and the denominator of the second 
by 15, and denominator of first and numerator of second by 8. 

This rule includes the multiplication of whole numbers, for 2 x 3 => 
f X f »f = 6. It also includes the multiplication of a whole number by 
a fitustion, or a fraction by a whole number ; in either case, we write the 
whole number in a frttctional form and multiply. Thus, |x8»fx| = 
\f «2|=:2i, and 3 x|=f xf, as before ==2^. 

It follows from the method of contraction expla'<ied above that 
when the whole number by which we are to multiply is a measure 
of the denominator of the fraction, we have merely to divide that 
denominator by the whole number for the product ; thus, 

|xS--i-=|=2j. 
• 6-5-3 ^ * 

81- In the same manner the value of a fraction of any 
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quantity can be found, bj considering that quantity as 
numerator of a fraction, and then multipljing the quantity 
by the numerator of the given fraction, and dividing the 
product by its denominator. 

Thus, to find f of £S ; we say £| x J« £y «£2 Bs, 

By first principles, f of £3 ; here ^ot £S=£3-h5^l2s,: therefore 

Reason. — Take the example ^x}. Now, ^x3»|^ + |^ + ^~f by 
addition ; but we have seen that } is = j^ of 3 ; therefore we hare mal- 
tiplied by a quantity four times too great, and hence our product f is 
four times too great Now, f is the quotient of 3 by 2; this quotient we 
still require to divide by 4 ; but any number divided by 2 and then by 
4, is the same as dividing by 8 ; therefore | is the answer, which is 
the rule. 

Mixed numbers should be reduced to improper fractions, 
and whole numbers written in fractional forms^ before mul- 
tiplying. 

XVIIL 

Inland Revenue, 

1. Multiply ^ by ^. 

Customs and Excise, 

2. Multiply I by |. 

Commissariat. 

3. Multiply! of A hyf 

Post Office, Science and Art, Prisons^ jrr. 

4. Multiply 2f by 5|?. 

Customs and Excise, 

6. Multiply i of I by?* 

6. „ }of9byf. 

Expectants of Excise, 

7. Multiply f by J|. 

India Board. 

8. Multiply 22^ by 4f . 
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Admiralty, 
9. Multiply 161| by 2}. 

Constalfulary, 
la Multiply 10^ by S^, 

Surveyor of Taxes* 

11. Multiply 18i by 5^. 
^ 12. „ 13f by 19^ 

Various Departments. 

13. Multiply 9? by 3^ 

14. „ lOf by 31J. 

15. ■„ llfbySf 

16. „ Uf by 7|. 
37. „ 42fby}?. 

18. „ 9jby6f. 

19. What is the value of ^ of a guinea ? 

20. Find the value of } of £1 + f of £2 lOs, 2d, 4 2j of 16«. 

21. Add together y; of a pound, 3^ of a shilling, and ^ of 

a penny. 

22. Multiply 19| by 3^ 

Division. 

82. To divide one fraction by another. 
Rule. — ^Inyert the divisor and multiplj. 

Mixed numbers must be reduced to improper fractions 
and compound fractions to simple ones, before applying the 
rule. A Complex fraction is a short mode of expressing the 
division of one fractional quantity by another, a fractional 
quantity by a whole number, or a whole number by a frac- 
tional quantity. Complex fractions are reduced to Simple 
ones by this rule. 

,Thus,Ul+Hfx|-iS«f. 

6 
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Ex. 2. Divide ^ by 8. 

Here, ^+3-^-rf «^ X }-^-^ ^ii#. 

From the above example the following Bales will be easily 
derived. 

83- To divide a fraction by a whole number or the con^ 
trary. 

Rule. — ^Either multiply its denominator or divide its 
numerator by that number. 

84. To divide any quantity by a fraction. 
Rule. — ^Multiply the quantity bj the denominator of the 
fraction, and divide the product by the numerator. 

« ^o.,. •, .>i8*. 6dl. 17«. erf. 

For, 3+J«f x|«V-3}; also, 8*. 6rf.^t«--- x|« ^ » 

Reason. — It is evident that fractions having a common denominator 
may be divided like any other quantities, by omitting the denominators, 
and dividing the numerators only. Thus, { -r | » ^ +^ «10+9=«',P« 
1 J ; but V** =1 X I, which is the rule.* 

XIX. 

Find tlie quotient of : — 

1. I-^I. andofi+J. 8. 16}-s-9, andof Jf+|. 

2. l|-«-2|, and of 10 •♦^. 

* If we divide | by 3 { the fraction | implies the quotient of S by 8, which quotient 
Is still to be divided by 8 ; but dividing twice by 3 is the same as dividing bj 9 ; benoe 
I -i- 3 = |. Now if the divisor be f insteHd of 3, it is evident that we have divided by a 
quantity 5 times too great ; consequently, the quotient is 6 tlroef too small | hence we 
must multiply { by 5, a ^^ ; then i-r|==f xf =^^. which is the rule. 

When one proper firactlon is divided by another, the quotient Is greater than the divi- 
dend. Division, like Multiplication of Fractions, Implies vnUtiplieaUon by one number, 
and dhfision by another ; and in proper (Vactlons the multiplier is greater than the divisor. 

In dividing a mixed number by a whole number, proceed as in the 8)67f 
annexed exampla After the whole number, 8, is found, the re- ^— 
maiuder is 3f ; then, mentany^ say, 3f ss ^^ write 15 for numerator, Hi ^^**' 

an'1 nay, 8x4ss3S, denominator. 

We should be prepared to avail ourselves of such examples as 84|-r7a8|. Here, 
24conrains 7,3 times, with 3| remainder; then, since 3|=| of 7, we can write | at 
oucv. Again, 6SH'10s6i ; as the remainder, 2|, is \ of 10, we write \ at once. 
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When the divisor is a fraction, the quotient will express 
* what part or parts the dividend is of the divisor.'' 

Find the quotient of: 

4. £7 I2s. 6d-r4|. 6* 16cwt8. 2qr8. 14lb8.-^f 

5. £16 13«. 4</.-^|. 7. 4 acrs. 2 rds. 15 pl8.-rf. 

Reduce to simple fractions : — 

9 ?^7 ^K* + * T .ill. 
J 8* I 7 

85- To reduce a fraction of one quantity to the fraction 
of another of the same kind. 

Rule. — ^If from a lower denomination to a higher, divide : 
if from a higher to a lower, multiply the fraction by as 
many of the lower as make one of the higher denomination. 

Ex. 1. Reduce ]</. to the fraction of a shilling. 

Here, |-»-12, the number of pence in a shilling, »A»y9- ^^' 
Ex. 2. Reduce | of a crown to a fraction of a shilling. 

10. Reduce £| to the fhiction of £2 I0«. 

1 1. Reduce }«. to the fraction of lOcf. 

12. Bring 4 lb. to the fraction of 2 qrs. 

Commissariat, 

13. Divide $ by f. 

Customs. 

14. Divide | bj §. 

Expectants qf Excise, 

15. Divide i by ^. 

16. » & by f. 

17. n ft by If. 

18. „ A by 4J. 

Admirtdtif. 

19. Divide 15^ by Tf. 

b8 
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Surveyor of Taxes, 

20. Divide 4J by 1^, 

21. „ 7fby4Ti. 

Veuioui Departments, 

22. Diyide 2,^ by 4\. 

23. „ 45 by 6xV 

24. n 7f by 4^. 

25. „ 18f by 5}. 

26. „ 5i by 3|. 

27. What fraction of balf-a-crown is } of 6«. 8^. 

28. Reduce £1 9«. ^d, to the fraction of £13 As, 6d, 

29. Reduce 6 acres 1 rood and 4 poles to the fhiction of 2} roods. 

30. What fraction of a pound is 9«. lOd. ? 

Customs, Post Office, ffc. 

31. Add } of a pound to f of a shilling. 

32. From | of a yard take } of an inch. 



DECIMALS. 

86. We now come to consider another class of fractions, 
called Decimal Fractions, or more briefly Decdcals. Any 
fraction whose denominator is 10 or any power of 10, or, 
more simply, which has 1 followed by any number of cyphers 
for its denominator, is called a decimal fraction. 

The denominators of decimals are generally suppressed ; 
hence it becomes necessary to have a method of distinguish- 
ing their numerators from whole numbers. If we omit the 
denominator of -^V it becomes 7 ; to prevent this 7 from 
being read 7 unit?, we place a point before it ; thus, '7. 

87- A more extended Numeration Table must now be 
given, but fdmost identical with that of whole numbers (9.) 

Thousands. Untts. Thousandths. IVIillionths. 

000 000*000 000 

••• •• • .t. .• • •*• •• • ... •• • 
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This Table, like that just referred to, has an indefinite 
number of periods; each period has ^ree places — units, tens, 
hundreds. Therefore decimals may be written and read like 
whole numbers. This Numeration Table also increases 
towards the left. In fact it is merely a continuation of the 
former table to the right ; and, like it, increases in a tenfold 
ratio to the left. In the above table, the period immediately 
to the left of the units* period is the thousands\ and that 
immediately to the right the thousandths^; because every 1 
in this period is the one-thousandth part of a unit ; just as 1 
unit is the one-thousandth part of 1000, and 1000 the one- 
thousandth part of a million. In the same manner 12 in 
this period are twelve-thousandths, and so on. The next 
period to the right is called the millionths* period ; we may 
continue to form periods to the right as far as we please. 

If it is required^ to write 165 thousandths, we must place 
it in its proper period ; for this purpose prefix the point ; 
thus, *165, read, one hundred and sixty -Jive thousandths. 
To set down 3 thousandths, prefix 00, to have 3, that is, 3 
units of thousandths in its proper place ; thus, '003. We 
read 3*63, three units and six hundred and thirty thou- 
sandths. 

88« If the point be removed one place to the rights the 
number will be increased tenfold. For 6 = ten times "6, 
and '6 = ten times '06. This is evident from the nature of 
notation. On the contrary, if the point be removed one 
place to the left^ the number will be divided by 10 ; if two 
places, by 100; and so on. When the point is removed 
one place to the right the units become tens, &c. 

Any number of cyphers to the right of a decimal has no 
effect, as they do not alter the position of the point. Thus> 
•6 = '60 = '600. But a cypher placed between the point 
and a decimal diminishes the decimal tenfold ; for '6 = ten 
times 06 : two cyphers, placed in this position, decrease 
the decimal one hundred-fold : for •6=one hundred times 
•006. 
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With a little practice the learner will be able to write 
decimab with the same facility as whole nambercu 



Write dowD in figures :— 

1. Ninety-five thousandths. 

2. Thirty*nine thousandths. 

3. Twelve units and sixtj-eight thousandths. 

4. Six hundred and nine thousandths. 
a. Fifty units and sixty thousandths. 

6. Twenty-nine units and nine thousandths. 

7. Forty-seven units and four hundred thousandths. 

R. Sixty-nine units six hundred and seven thousandths and sixty-four 
roillionths. 

9. One hundred and twenty units fourteen thousandths and nineteen 
millionths. 

10. Fifty-five units six hundred and forty-nine thousandths and foar 
hundred millionths. 

11. Sixty units sixty thousandths and sixty millionths. 

12. Seventeen units seventeen thousandths and seventeen millionths. 



Addition. 

89. Rule. — 1^. Set down the addends with their points 
in the same vertical line. 

2°. Then add as in Simple Addition^ and place the point 
of the sum under the other points. 

Reason.— It has been shown that the notation of decimals is exactly 
the same as that of whole numbers ; therefore we may say, ' Add and 
Subtract as in whok Numbers.* 

Various Departments. 

Ex. 1. Add together 3*406, 0212, 47*9 and -6. 

This is added just as an example in whole num- 3*406 

bers I care should be taken in -writing the decimal '0212 

47*9 
points directly under each other. .g 



51-9272 iifw. 
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XXL 

Variom Departmenta, 

1. Add together 52*38, 367*4, *172, and 6 0053. 

2. „ 672-5, 4 923, 80, and 076. 

Cu8tam8, 

3. Add together 2 8146, *0938, 8, '875, 31*2788, 4*0087. 

4. M 1*3046, 15*031, *0082, and 3 29. 

Various DepartmenU, 

5. Add 74*36, 5*473, *9872, 340*03, and 5984. 

6. Add 72*5, 2*1574, 371*4, and 2*75. 

India Board, 

7. Add together 42*79, -2105, *047, and 140. 

VarUnu Departments, 

8. Add together 27*03, 4*52*0091, 37, 1*873592, and 83. 

9. „ 701046, 701, '6, '16, and 7*304. 

10. „ 5011306, *96, 6*401302, and 72. 

11. „ 35-2176, 201 00541, 3-1482, *064, 216*945, 7543 4. 

Science and Art, Priaona, ffc. 

12. Add together 62 7, 2*30078, 450923. 

Conetalndary, 

13. Add together *813, 420*91, *0093, 7*043, 12560. 

SUBTBACTION. 

90* RuLV. — ^Write the numbers as two addends are 
written : subtract as in whole numbers : and place the point 
in the remainder under the other points. 

Various Departments, 

Ex. 1. Subtract 19*7564 from 26. 

In this example ire may suppose cyphers annexed 

to the minuend, as such cyphers have no effect (88) 26*0000 

. 19*7564 
on its value. In subtracting -we begin just as in 

whole numbers and place the point in its proper 6*2436 Ans. 

place as directed by the rule. 
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xxn. 

India Board. 

1. Subtract 42*946 from 16106. 

Expectants of Excise, 

2. From 10154271* take 9178965*8742. 

3. From 991742865010101 take 881745522*201002. 

Inland Revenue, 

4. Subtract 17*2463 from 29. 

5. „ 337*55 from 350*111. 

Con^abidary, 

6. From 506*222 take 59*87. 

Science and Art, War Department, Prisons. 

7. Subtract 5*74 from 121*0239. 

Admiralty Dockyards. 

8. Subtract 3*901 from 6*01. 

Various Departments. 

9. From 3017*215 take 5*7124. 

10. Subtract 83*450392 from 1210*3. 

11. Subtract 901*53629 from 30640*48. 

12. Add together 5*3, *00015, 643 8797, 62*09, 1035; and subtract 
109*000365 from the result. 

13. Subtract 236*932 from 270*00086. 



Multiplication. 

91. EuLE. — 1°. Multiply as in whole numbers disregard- 
ing the points. 

2°. Point off so many places of decimab in the product as 
are in both multiplicand and multiplier, prefixing cyphers 
if necessary. 

Ex. 1. 7*64x8*9. 

lu this example there are two places of decimals 7*64 
in multiplicand and one in multiplier ; therefore the ^'^ 

product must have three places of decimals. ~6876 

6112 

67*996 product 
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2. Multiply '476 by -0137. 

his example after maltiplying we prefix 00 to *476 

ap 7 places of decimals, the number in both '0137 
>licand and maltiplier. 3332 

1428 
476 



-0065212 product 

I SON — The nature of this rule, as well as its reason, will be best 
stood from the following explanation. 

ve have to multiply 7*9 by 6, that is, to add 7 '9, 6 times, we say 
-5*4 : this can be shown by Addition, Set down '4, and carry 5 ; 
.nre 7*9 x6»47*4, and has only one decimal place. Now, if we 
the multiplier ten times less, we have 7*9 x *6, which must give a 
zt ten times less than 47*4, that is 4*74 having two places of 
als. Also, 7*9 X '06 » '474; and 7*9 x -006 -> -0474, having four 
al places, which establishes the mle. 

xxni. 

Customs and Exeise. 

1. Multiply 75*6 by 6*75. 

2. „ 19-378 by 19*38. 

3. „ 33*2i by 4*41. 

4. „ 5*874 by 58*139. 

5. „ 1*021 by •0037. 

Post Office^ Poliee Courts^ Jv. 

6. Multiply 3-46 by -489. 

7. „ 79*004 by -00473. 

India Board, 

8. Multiply 65*43 by -00376. 

Admiralty Dockyards, 

9. Multiply 6-4073 by *42. 

Constabulary Office. 

10. Multiply 757*04 by 15*8. 

Various Departments. 

11. Multiply 9*436 by 67-49. 

12. „ 4*81 by *0074. 
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13. Multiply 3-05 by -26 and 32 by -231. 



14. 


n 


1-342 by -2057. 


15. 


w 


6412-384 by 1-0023. 


16. 


M 


-1366 by -1458. 


17. 


w 


5-0103 by 6-503. 


18. 


»» 


80-46 by -00392. 

Division. 



92. KuLE. — I. — p. If the dividend and divisor do not 
contain an equal number of decimal places, make the num- 
ber of places equal hy annexing cyphers. 

2^. Then disregarding the points, divide as in whole 
numbers ; the quotient thus obtained will be a whole num- 
ber ; after which the point is placed. 

3^. Any other quotient figures, found hy adding cyphers, 
will be decimals. 

Ex. 1. Divide 478-9876 by 7-5. 

There are four places of decimals m the 7-6000)478-9876 

dividend, we annex 000 to the divisor to have 460000 

an equal number in it Having brought down 2898-5 

5, the last figure of the dividend, and having 226000 

found its corresponding quotient figure, we 

write the point, and add cyphers for the re- 648750 

maining figures of the quotient. ^^^^^^ 

487600 
460000 

375000 
376000 

93. fVhen the dividend contains more places of decimals 
than the divisor, 

EuLE. — 1°. Set a mark after an equal number of decimal 
places in the dividend. 

2°. Then divide as in Bule /., remembering to bring down 
the other figures of the dividend in the process.. 
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Ex. 2. 478-9875 -r 7*5. 

This is the same example as giyen under 7*5)478*9,875 

Eule I, Compare the two methods and the ^^0 

superiority of this one when applicable will ~289 ^^^^^^ ^^ 

be evident 225 



648 
600 



487 
450 

375 
375 



XXIV. 

Citstcms and Excise, 

1. Divide 3*24 by *25. 

2. „ 2*5 by '32. 

3. „ 9065 by *049. 

Science and Art, War Department, ffc. 

4. Divide 307*8 by 23*8 to 3 places of decimals. 

5. p 8*747 by 413*4 to 3 places of decimals. 

Post Office and Excise, ffv. 

6. Divide 476*532 tons by 60 and bring it to its proper value.'* 

7. n £880*7643 by 5*48 and bring it to its proper value. 

India, 

8. Divide 154*28 by •0064.' 

Admiralty, 

9. Divide 240*13 by 73*4 to 3 places of decimals. 

10. „ '0045 by *03. 

Surveyor of Taxes, 

11. Divide 827*6 by 4*89 to 8 places of decimals. 

12. ff 55*8 by '08125 to 3 places of decimals. 
18. „ 12 by •0009. 



« The learner should omit Not. 6, 7, 13, 15, 17, 90, 21, 38, 88, 84, 87, S8, sod 43 antU 
be baa read Circulatori. 
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Various Departments, 

14. Divide 274'6 by 3*672 to 3 places of decimals. 

15. „ 89*2 by *0074 to 3 places of decimals. 

16. „ 16 by -0004. 

17. „ 21546-872 by -054. 

18. n 34*952 by 53*07 giving the first 4 figures of the quotieBt 

19. „ *1 by '001 and the quotient by 2. 

20. ^ 721 -42 by 21*9 to 4 places of decimals. 

21. ^ -169 by 13, by 130, and by •0013. 

22. „ 91*6 by 8931*61 to 4 places of decimals. 

23. „ 43*2 by *0351 to 3 places of decimals. 

94. To reduce a decimal to its equivalent vulgar frac- 
tion, 

EuLE. — Omit the point, and write the figures of the deci- 
mal as numerator, and 1 with as many cyphers as there are 
decimal places for denominator. 

Thus, •755-S=iU; also, 8 = ^-|; also •025=^=5§5=:^ 

This is merely supplying the denominator which is sup- 
pressed in every decimal. 

Varimis Departments. 

24. Express *0125 as a vulgar fraction in its lowest terms. 

25. Express *00175 as a vulgar fracticm in its lowest terms. 

26. Reduce 2*0445 and '000625 to vulgar fractions. 

27. Reduce 23*038125 and *0006875 to vulgar fractions. 

95. To reduce a vulgar fraction to a decimal. 

Rule. — Divide the numerator bj the denominator accord- 
ing to the rule for the division of decimals. The quotient 
will be the required decimaL 

Thus, }-3-i-4«75*, and 1-3+8*= -375. 

Reason. — We require to bring f to a decimal — one whose deno- 
minator is 10, or some power of 10 ; a method of doing which was 
given (JS^"), By the rule referred to, we find, as 4 measures 100, the 
multiplier is 25, for any fraction whose denominator is 4 ; therefore 
} X If ^^^'^^* ^^^ ^^™® result as found above. But multiplying by 
25 is the same as adding 00 and dividing by 4 ; hence the role. 
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It follows that a fraction whose denominator i» not a 
factor or measure of 10 or some power of 10, cannot be 
reduced to an equivalent decimal exactly, 

Beduce to decimals : — 

^o» Tgt f, 5. zy, ^, 5j, yg, 

96. To reduce one qtuintity to the decimal of another of 
the same hind 

EuLE. — Express the former as a fraction of the latter and 
reduce this fraction to a decimal. 

Ex. 1. Reduce 12«. 6fJ. to the decimal of a poand ? 

]2«. 6fJ. 150j</. 

Here, ^ =|g§=r|§i=-628125-4it*. 

£1 240<f. 

Beduce to the decimal of a pound : — 

30. 15«. Qjd, 179. %d, 

XXIV. 

Various Departments,^ 

31. Reduce 89. 1^. to the decimal of a £. 

32. » ■ 6| cwts. to the decimal of a ton. 

33. „ I of a crown to the decimal of 21«. 

34. „ 1*85 of 3«. 4d* to the decimal of a guinea. 

Admiralty. 

35. Redace 12 cwts. 1 qr. 7 Ihs. to the decimal of a ton. 

Various Departments, 

36. Reduce ^ to a decimaL 38. Reduce ^ and ^ to decimals. 

37. „ |§ to a decimal. 39. „ /^ to a decimaL 

97* To reduce any number ofshillingSy pence andfarthingsy 
accurately to the decimal of a pound, at once. 

Rule. — 1°. Conceive a to be annexed to the shillings, 
and take one-half that number for the first part of the 
decimal. 

* The cbapCer on CIrealatori maj be now read with adrantage. 
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2^. Falling back one place to the rights write the namber 
of farthings in the pence and farthings. 

3^ Falling back another place to the right, set down one- 
sixth of the pence and farthings, considering the farthings 
expressed as the decimal of a penny. 

4^. Then add these three lines of figures for the decimal 
required.* 

Ex. 1. Redace 13s. 9}d to the decimal of a poaod. 

Here we take one-hidf of 130 « 65 ; then 9}<f.» IBs, 9}dL 
39/., the next part ; and 9id, + 6 = 9-75rf. + 6 = 1'626, :^^ 
the last part. 39 

1625 



-690625£. Ans, 



Ex. 2. Redace 19«. 4f(f. to the decimal of a poond. 

Here -we take one-half of 190 (a annexed to the 19^. 4 J<f. 
shillings)— *9 5 ; next, we write the number of far- ,g^ 
things in 4}dB 19 ; and lastly, we write one-sixth 19 
of 475 (4}(i:)--079l6. 07916 



•96979 l6£.^n«. 

Eeduce to the decimal of a pound : — 

8, d, 8. d, 

40. 17 6, and 13 7^ 

41. 16 9f, and 19 6 

42. 17 9}, and 7 11^ 

43. 10 10^, and 4 4^ 

98. To find the value of the decimal of a given quantity. 

Rule. — 1^. Multiply the decimal, as in reduction, by the 
number of units of the next lower denomination which makes 
one of the given denomination. 

* Since 1«.=:€^, U.=€'C5 ; and 2t. s*l x hence the reason of taking half the shil- 
Hogs. Adding the is unnecessary when the number of shillings is even ; for one 
shilling write *0 before dividing by 3. Again, €1 — 96q^., which wants 40 of being 1000, 
the number of thousandths in a unit (in a €) ; 40 wanted in 960 is ^= j^* ^^^ *'« 
lin 34 ; In other words, there will be more thousandths than fkrthings by 1 in vtvty 
24^, or 1 in every &/.; hence the reason of adding \ of the pence. Conversely, there 
will be le*» farthings than thousandths by 1 in 25, for there are 40 Ui% in 1000, and* 
j^B^; hence the decimals may be considered Carthingi, after redacting 1 in every 2.\ 
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2^. The whole number (if any) thus obtained will be in 
the lower denominatioD. 

3^ Multiply the decimal part in the same manner, for 
the next lower denomination, and so on. 

Ex. 1. Find the valae of *675 of a cwt 

Here -we multiply by 4, and find cwt 

2 a whole nnmber, which is 2 qrs.. '67^ 

again, we multiply by 28 and find _. 

19*6 lbs., and so on. 2*700 qrs. 

28 



19*600 lbs. 
16 



9 '6 oz. 
16 



9*6 drs. 
2 qrs. 19 lbs. 9 oz. 9*6 drs. Ans, 

Ex. 2. Find the yaloe of -526 of £l lOs, 

Here, *ft26 x 30 » 1 5*78^. ; and '78x12 « 9'd6d $ then •36x4- 
1*44 : therefore 15«. d^d, Ans, 

Find the value of: — 

44. •7689je., •465«. 46. '634 of 6«. Sd. 

45. *976 days. 47. '7958 of an acre. 

99. To find the value of any decimal of a pound at once. 

Rule. — 1°. Take the first three figures of the decimal ; 
increase the third by 1, if the fourth decimal figure be 
greater than 5. 

2?. Then, take one-fifth of the number expressed by the 
first two figures for shillings. 

8^. Prefix the remainder (if any) to the third, and after 
rejecting one twenty-fifth, consider the result as farthings. 

Ex. 1. .Find the valoe of *7967£. 

As the foorth figure is 7, we add 1 to the third ; then we have *797 ; 
now, 79+5— 15«. + 4r., and 47— 2>-45^ a 11^ We subtract 2 because 
47 if nearly 50; hence 15«. 11^ Ana, 



94 THE CIVIL SERVICE ARITHMETIC 

Reason. — Considering the first and second Agaves as a whole nam- 
ber is the same as multiply iog by 100 ; and we divide this by 5. 
Since 100 -{-5^20, multiplying by 100, and dividing by 5, is equivalent 
to multiplying by 20, the number of shillings in a pound. QSee 97 and 
note.^ 

Find the value of: — 

48. '65B3£., and of •97832:6. 

Customti and Excise, 

49. Add the following and find the value of it in £, s. d. 

1 521 

•675 

•145 
3-184 



50. Add together •0204£., b326£., and *003;6., and find the yalaeof 
the sum. 

Admiralty, 

51. Find the value of -75 of a £, 

52. What is the value in money of '25 of a £.? 

53. What is the value in money of '73125 of a ;£. ? 

54. What is the value in money of ^025 of a £.? 

Various Departments, 

55. What is the value of -4375 of a shilling? 



CIRCULATING DECIMALS. 

100. One fraction can be reduced to another equal in 
value and having any denominator, when the denominator 
of the given fraction is & factor of that to which it is to be 
reduced (66.) Now^ as the denominator of every decimal is 
10 or some power of 10, we cannot reduce those vulgar 
fractions to equivalent decimals which have denominators 
that are not factors of 10, or some power of 10. In the re- 
duction of such fractions to decimals, the division does not 
terminate, and the same figures will be repeated over again, 
continually. If we try to reduce § to a decimal, it becomes 



DECIMALS. 9<5 

I = "6666 &c. ; also, f = '5555 &c. Decimals of this kind, 
in which the same figures are continually repeated, are 
called Repeating^ Recurring, or Circulating decimals. The 
part repeated is called the Period or Repetend, and is termed 
a Simple Repetend when it consists of one figure ; when it 
consists of more than one figure it is called a Compound 
Repetend, Decimals, arising from vulgar fractions, whose 
denominators give exact quotients, are called Terminate, 
The period of a circulator is marked bj means of dots or 
accents, placed over its first and last figures. When only 
one figure is repeated, one dot is sufficient. Thus, J ^ '6, 
and ^ = -i. 

When the period begins immediately after the point, it is 
called a Pure Circulator ; as, J = *3, 

A Mixed Circulator has a finite and an infinite, or cir- 
culating part. Thus, ^= '16. The finite part is •!, and 
the recurring part is '6. 

We find by nsing the nine figures as denominators s « '5 

and 1 as numerator, that 2, 4, 6, and 8, give fer- f ~ 

minate; 3, 7, 9, pure circulators; and 6, a mixed f ^ 

circulator^ as in the annexed equations. | 



f I 
II 
f ; 



25 
•2 

•16 

• 142867 

•125 

•1 



101> Any fraction in its lowest terms whose denominator 
contains only powers of 2 and 5 as factors, can be reduced 
to a terminate decimal. 

Reason. — A fraction brought to its lowest terms can bave no factor 
common to both numerator and denominator : therefore it is in conse- 
quence of the addition of cyphers to the numerator, that is, the multi- 
plication by 10 or some poiver of 10, that the denominator measures 
the numerator ; in other words, it is the number by which the numera- 
tor is multiplied that the denominator measures. But 10 contains only 
the fiictors 2 and 5 ; any power of 10 will only contain powers of 2 and 
5. Therefore the denominator, to measure any power of 10, must be 
made up of 2 and 5, or powers of these factors. If the denominator be 
10 made up, the decimal will terminate ; but if the denominator be made 
up of any other factors, as 3, 7, 9, &c., it will produce a circulator. 
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102. The number of figures in a period must alwajs be 
less than the number of units in the denominator. 

Because differeot figures must arise from different remainders, and 
the number of remainders must be less than the diyisor or denominator. 
Thus, ^» 142857. When dividing by 7, ive can only have 1, 2, 3, 4, 5, 
6, as remainders. In dividing by any number, the greatest remainder 
must be less than the divisor. 

103> To redtice a pure circulator to a vulgar frcLcHon, 
Bulb. Write the period for numerator, and so many 

nines as there are figures in it, for denominator. Thus, 

•3 = f = i ; and -27 = H = ^\ = A-* 

Reason. — Since |=*d333, &c., multiply by 10, and we have ten- 
thirds » 3*333, &c.; then, subtracting *333, &c, from 3*333, ftc^^e 
get 3, which must be equal to nine-thirds, as. we took the value of \ 
from ten- thirds. Now, since §=3, one-third must equal §, therefore 
'333, &&,«=§. 

XXV. 

Reduce to equivalent vulgar fractions : — 

1. *7, and *6. 2. '45, and *l35. 

104. To reduce a mixed circulator to a vulgar fraction. 

Rule. — P. From the finite part and period, considered as 
one number, subtract the finite part ; the difference will be 
the numerator. 

2°. For the denominator, write as many nines as there are 
figures in the period, followed by as many cyphers as there 
are figures in the finite part. Thus, '16 = 16 — 1 = 15, 
and iJ = ^% = \.\ 

Proof. — |='l6. 

• |=*1111, &c. ; |=*2222, &Ci |=-ft55 &c. Also, ^=-010101, &C} and M=-1615, 
&c. : therefore any figure divided hj 9 gives that same figure as period, and any two 
figures divided by 99 will give those tvoo figures as period j hence the reason of the rule. 

t Take ^, which is ss'£3 ; maltiply this n^ed circulator by 10, and we get S'b, 

which is 2| (103). Now,2f is lOtimes too great, as we multiplied by 10; then dividing by 

8x90 80 2x9 3 
10 we get ^+^ (dividing both separately). By adding, we get ~5o(r"^50O~ "90 "^ 90 

Sx(lO-l) 3 2x10-2 3 
and since 9=10-1, we have gg "*"90™ — 90 — **'90* *^**1"* numerators, we have 

20+3-2 23-2 21 7 u. u i *u 1 
*~ikr~*"90 =5^=^ '^hlch is the rule. 
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Reason. — Multiply '16 by 10, and we have 1*6 Take 

Again, multiply 'l6 by 100, and we bare 16*6 From 

Subtracting the former product from the latter T7^ 

we get 90 times 'Id^lS ; therefore '16»|§, 
which is the role. 

Reduce to vulgar fractions : — 

3. "27, 'SdO. 6. '73 and '%%, 

4. '583, -692307. 6. -IS and '7916. 



National Education (^Ireland.) 
7. Multiply -0021 by 48-026. 



105. Since (103.) -3=1, it follows that -9 = ^ = 1. It is 
evident that we cannot reverse this operation and bring 1 
to '99, &c. ; but if we repeat the period we shall find that it 
approaches so near 1, that the difference will be absolutely 
nothing; for -999 + ^i^ = 1, and -9999 + y^^^ = 1, 
&c. Therefore when we meet '9 in any decimal we may 
add 1 to the preceding figure, and say, '699, &c.,= '7 ; '49 
= '5 ; and '79 = '8. 

106. When great accuracy is required, circulators should 
be reduced to vulgar fractions ; but, in general, it will be 
sufficient for practical purposes to repeat the period to 
three or four places. 

To add }, I, J, J, and J. 

Here, we bring the circnlators to fonr decimal places. We find the 
answer by decimals, 1*4499, &c., which may be considered » 1*45; 

and l.45is = l3^«l^. Or, l-44dd = l*Ji|i*>ljJ§§-1^3V-l^o- 
1^, as before. 

Vulgar Fractions. Dedmah, 

J=30 (60) J«-5 

|=:'20 l--3333j&c. 

1=15 l«-25 

1=12 {--S 

1=10 |=-1666, &c. 

15- 115= ^2% ^^' 1-4499, &c. Am. 

The following will further illustrate what has been 
said: — 

F 
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}xJ»^;iiow, J»'333, &Co and J='166, &e.; then *333x*166= 
*055278, the product of J and | when reduced to circulators of Aret 
figares; but ^^ '0555, &c.; the two products only coincide in three 
figures. The number of decimal places to be used will depend yery 
much on the nature of the case. If we have three true places in any 
result, it is sufficient in commercial matters. For, since £\ « '960/1, 
1/ is greater than y^ ( '001 ). If the fourth place were 9, it would 
be much less than a farthing.* 

107. From the preceding observations it is evident that 
the kind of decimal any vulgar fraction will give, can be 
determined from its denominator in its lowest terms ; if a 
mixed circulator, the number of figures in its finite part ; 
and if a finite decimal, the number of decimal places. Any 
pure circulator must have so many figures in its period as 
will be equal to the least number of nines which will be 
measured by its denominator. The denominator must be a 
factor of a certain number of nines, (66.) 

A mixed circulator arises from a denominator made np of 
either twos ot Jives and some other factors. Thus, 6 is = 3 
X 2 ; here 2 will give 9» finite part, and 3 an infinite part. 

Again, take ff ; now 54 =2x3x3x3; hence any vul- 
gar fraction having 54 as denominator, will give a decimal 
having one figure in its finite part, corresponding to the 
factor 2, and three figures in its period corresponding to 
3x3x3. We find \% = -2407. This is true irrespective 
of the numerator ; for ^ = 'OiSS, and f | = -9814 

A Finite decimal will have as many decimal places as are 
equal to the greatest number of twos qt fives in the factors 
of its denominator in its lowest terms. If difierent denomi- 
nators be compared with the decimals they produce, the 
reason will be evident. 

From the previous explanations and definition! it is evi- 

« When «o have two decimal places in any result, the error by omitting any other 
decimal figures, must be less than -^^ for *009 is less than *01. If we have three placet 
of decimals, the error must be less than ^^, for *00] is greater than *0009 ; this 
Is called the Limit cf the Error; and since y^^ is less than V"** three true decimal 
places in any result will be quite sufficient for mercantile calculations. 
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dent that all numbers will measure a number made up of 1 
followed by one or more cyphers ; a number formed of one 
or more nines ; or of one or more nines followed by one or 
more cyphers. 

Miscellaneous Exebcises in Fbactions. 

XXVL 

CusiotnSf Excise, ^e. 

Add the following and bring them to their proper values:— 

£ Tons. 
1. 4785-321 2. 576098 

547-9 88-47 

643*198 694-321 

599-97 746-879 

654-099 33-4 
9-9 7-9 

584*498 654*54 

337-87 89-785 

4679-3 647-678 

944-32 99-786 



3. Multiply the following and bring them to their proper values : — 
£54-32 by 47. 

4. and 6987 cwts. by 99. 
6. From § take f of |. 

Constabulary and Education Offices, 

6. Divide 34j by 6}. 

7. Divide 91-4 by 9020-4 to 4 places of decimals. 

8. What number added to l^ 3^, 2^ ^ will make the sum 
total 10? 

9. Reduce 3*45 of half-a-guinea to the decimal of half-a-crown. 

10. Reduce 3-285 of 6s, Sd. to the decimal of a guinea. 

11. Divide 39-49 by 13*476 to 4 places of decimals. 

12. Divide 19f by 4f. 

13. Find the value of 2-625 of a £. 

War Department 

14. Find the greatest common measure of 3042 and 3094 and reduce 
^H to its lowest terms. 

F 2 
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ThefoOowing heme beenpropoied in VariouM Dipartmenig, 

15. Add together |» |> ^ and ^, and divide the result bj 7f. 

16. Find the Talne of } of f+f of }| of a shilling. 

17. Reduce JiJSf to its lowest tenns. 

18. Add together i+i+^+lf+ig; >^^ sahtract the result firom 

19. Multiply 21*5839 by 00158. 

20. Reduce £8 9s. 3d, to a, fraction of j£21 128. 9d, expressing the 
result in its lowest terms* 

21. Reduce ( of 2| of 6{H-4f to a simple fr^tion, and multiply the 
result by Iff. 

22. Add together ^ of a pound, f of a guinea, i^ of a shilling, and 
^ of a half-penny. 

23. Reduce {^ to a decimal showing the whole of the circulating 
period. 

24. Reduce *13dd to a vulgar fraction in its lowest terms. 
26. Divide 69814 by -00521 and by 52100. 

26. Reduce f of half-a-crown to the decimal of a £. 

27. Find the value of '8473 of a cwt 

28. Subtract 423*79283 from 1857*23. 

29. What number added to 3|, 1^, 2^, 1^, will make the sum 
total 12 ? 

30. Add together ^ of a pound, ^ of 68. 8d, ^ of a crown, and ^ 
of a penuy. 

31. What number multiplied by f will give 15| as the product? 

32. Add together 3| pounds, 9f shillings, and 2j pence. 

33. Add together 130055, 900, *57*1, 13*34, and -00000397 and sub- 
tract the result from 1314*9. 

34. Multiply 95376 by -0002. 

35. Express xfH^ as a decimal. 

36. Reduce | of half-a-crown to the decimal of a guinea. 

37. Reduce *18l5d to a vulgar fhiction in its lowest terms. 

38. Express 7«. 8^. as the decimal of a £. 

39. Find the value of *03234 of a guinea. 
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40. Divide '18 by -004. 

41. Diyide 12| by 9|. 

42. Divide 738-962716 by -07 and by 70. 

43. Express 7«. 10^ as the decimal of a pound. 

44. Multiply d by 2 and express the result as a circulating decimal 

War Department. 

45. Add sixty and three thousandths to thirty-three and sixty-five 
hundred thousandths. 

46. Subtract the less from the greater. 

47. Find their product. 

48. Divide the greater number by the less. 



PRACTICE. . 

108. Practice is the process of finding the value of a 
quantity hy means of aliquot part^ when the price of a 
unit of any denomination of that quantity is given. 

An Aliquot Part of a quantity or number is one which 
wlien taken a certain number of times makes up that quantity 
or number exactly. 4 is an aliquot part of 8, because 4 
when taken twice makes up 8 exactly ; 6d. is an aliquot part 
of a shilling, or of a pound, because when taken twice it is 
= Is. J and when taken 40 times it is = £1 exactly. We say 
6d.=: ^ of a shilling ; 6d.=. ^^ of a pound, and so on. 

To find the aliquot parts of any quantity or number, 
divide by 2, 3, 4, &c., rejecting any divisors which produce 
fractions in the quotient. 



Aliquot Parts of £l. 



«. d. 


8. d. 


d. 


d. 


10 » 1 


2 6 « 1 


10 -^ 


4 a 


6 8 » 1 
6 = 1 
4 » 1 
3 4*1 


2 0=^ 
I 8 « ^ 

1 - A 


2 « 


1 » 


5 a ^ 


i - 



lao 
X89 
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Case L 

109> When the price and quantity are each of only one 
denomination. 

Rule. — The product of the price and quantity will be the 
answer in the same name as the price. 

Ex. 1. 324 yards of cloth, at 7«. per yard. 
Here, 324 x 7«2268«.«£U3 8«. AnsJ^ 

Reason. — 324 yards, at a shilling per yard, will cost 324f. ; there- 
fore at 7«. the cost will be 7 times as much. 

110. If the price he an aliqiu>t part of a higher deno' 
mination of money. 

Rule. — Take a like part of the quantity for the answer, 

Ex. 2. Find the price of 324 yards, at 5s. per yard. jdi. 

Here, 58. ^^ of a pound ; eyery 4 yards will cost 324 at 58, 

a pound ; hence we take one-fourth of £324 for the 

answer. 55.»^a£81 Ans, 

Ex. 3. Find the yalue of 326 yards, at 4d, per yard. 

Here, 4</.«i of a shilling; the price of y^g 

every 3 yards being a shilling, we take 326 at 4d, 

the third part ; we have 2 remaining ; as _ ^ __ , 

each yard costs 4d,, two yards will cost Srf., ""S" _» * 

that is J of 28. is^^^ 8«. 8d Ans. 

Post Office, 

Ex. 4. Find the value of 653 articles at fef. each. 

In this example we multiply the number of 653 at jci 

articles by |</., and have the answer in far- ^ 

things, which we reduce to £ s, d, 4)1959 farthings. 

12)489 id 



2,0) 4,0 9^ 

£2 9} Ans. 

By First Principles,-^Cost of 653 at ^d. = 653/ = 1 a». 7id. At Jd it 
will be three times as much ; then ISs. 7^. x 3=£2 Os. 9j<f. as before. 

« Strictly speaking, thii operation li not Practice; but, ai it is better always to select 
the most convenient method (which this frequently is), it has been inserted. In fact, 
all the other rules given under Practice are modifleatluBS of this one. 
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Ex. 5. Find the value of 1245 things at 4d, each. 

At Is. each 1245 will be 1245 @ Ad, 

1245«., and at 4J. each, since ^^^i ^^ ^ s.=^s,=£20 15*. Am, 
4dL»| of a shilling, the value 
irill only be one third as much. 

By First Principles.—Cost of 1245 at Id, eachal245(/.»£5 3s. 9d, ; 
hence, at 4<i, it will be £5 3s. 9d. x 4=£20 IBs, as before. 

XXVIL 

Post Office. 
1. Find the value of 846 articles at id, each. 



2. 


»> 


352 


» 


lirf. „ 


3. 


» 


729 


f> 


nd. „ 


4. 


n 


89379 


♦> 


K ,. 


5. 


» 


"979 


>* 


9rf. „ 



Case II. 

111. When the quantity is of one denomination and the 
price of several denominations. 

Rule. — 1®. Multiply the quantity by the highest denomi- 
nation' in the price. 

2^. Take aliquot parts of one of this highest denomina- 
tion and add the results. 

Post Office. 

Ex. 6. Find the value of 144 reams of paper at 13«. 4c/. per ream. 

144 % \3s. Ad. 
13 



1872«. value at 13«. 
4<f.»|ofa«.» 48«. „ 2XAd. 

1920«.=£96^?M. 

By First Principles. 

Cost of 144 at U. per ream sl44«.=£7 4 

„ 144atl3«. „ .... »£7 4xl3«93 12 

„ 144 at Id. <= 12«., and at 4d. » 12«. x 4= 2 8 

£96 06. Ans, 

Or by the principle explained (31) divide one and multiply the 
other by 3, and we have ^^ (^ I3s. Ad. x 3<»48 @ £2 ==£96. 
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Various Departments. 

Ex. 7. What is the dividend on je2734 \6t.Bd.& 9s. ^d. in the £? 

2734 & 98. 4^d. 

« *. d. 



24606 
4dL»|ofa«.» 911 

id.^lo{ 4d-» 113 


4 
11 


9 

«. — 

10«A«4 
6«.8(i.»|»3 




S'iASI 


3 
9| 


lSs.Sd.= 7 


7 


9} 


2,0)2568,9 


0} 





£1281 19«. 0}<f. Arts. 

By applying the jNinciple explained in (31) we have £2734 16f. 

Sd. X 6»£16409 ; then 9«. 44d-r6 = l». 6}<i ; whence we have— 

16409 @ Is. 6|d 
6d:»}» 8204 6 
}=!» 1025 6} 

2,0)2563,9 Of 



£1281 19«. 0}d ^n«. 

Post Office. 

6. Find the valne of 3107 sheep, each sheep being worth £l 14«. 7}dL 

7. Find the dividend on £3762 10«. at Bs. 2j</. in the poond. 

Various Departments. 

8. Find the value of 204 at £3 12«. 5d. 

Admiralty Office. 

9. Find the value of 4562^ things at £3 15«. Q^d. each. 

Various Departments. 

10. Find the value of 6723 pieces of cloth, each piece being worth 
£1 8s. Sid. 

11. What is the dividend on £2468 at I5s. 6d. in the £ ? 

12. Find the value of 378 articles at 9«. 7f</. each. 

875 „ at 5s. I id. each. 
327 „ at £l 2s. bid. 
373 „ at£2 16s. lO^rf. 
2174 yai^s of lace at £2 17ff. 7id. each. 
136 articles at £l 7s. 2d. 
372 „ at 3s. 7id 
204 „ at £3 12«. 5d 



13. 


»» 


14. 


»» 


15. 


99 


16. 


» 


17. 


If 


18. 


»f 


19. 


W 
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Admiralty Office. 

20. Find the value of 3875 articles at £S IBs, S^d. 

21. „ 7394} „ at £12 8«. 8|(f. 

Various Departments. 

22. Find the yalue of 27 eivts. of sugar at £2 IBs. per cwt 

23. „ 473 lbs. of coffee at \s. 5JJ. per lb. 

24. M 132^ tons of iron at £7 15«. 6d per ton. 

25. Find the cost of 716 acres at £44 ll«. 3^. per acre. 

26. Find the yalue of 6214 sheep, each sheep being worth £l 14& 
lid. 

Case m. 

112> When both the commodity and price are of several 
denominations. 

Rule. — Multiply the price bj the highest denomination 
in the quantity, and take aliquot parts of the price for the 
remainder of the quantity. 

Prisons, Science and Art, ^c. 

Ex. 8. Find the price of 13 cwts. 3 qrs. 11 Ib^. of sugar at £2 Qs. $d. 
per cwt 

cvfU. qrg. lb>. 
The cost of 13 cwts. is 13 3 11 @ £2 6 8 

found by multiplying £2 13 

6s. Sd. by 13. Then aliquot 30 g 8 

parts are taken for the 3 qrs. 2 qrs. =r 4 of a cwt. « 1 3 4 
11 lbs., as will be clearly 1 V- =1 of 2 qrs. = 11 8 

understood from the an- ^ }I;«-=f «J J <1^' "" ? ^] 
, 4 lbs.«=4 of 1 qr. *- 18 
nexedwork. ^ ^ 



£32 6 3 Ans. 

27. Find the price of 17 acres 3 rds. 15 pis. at £37 lOs, per acre. 

Various Departments. 

28. Find the price of 19 cwts. 1 qr. 13 lbs. at £2 Us, Ad, per cwt 

29. Find the yalue of 39 cwts. 1 qr. 20 lbs. at £6 2s. 6d. per cwt 

Admiralty. 

30. Find the yalue of 38 cwts. 1 qr. 16 lbs. at £2 12«. 6d. per cwt. 

31. Find the yalue of 16 cwts. 1 qr. 2 lbs. at £3 13«. 9d. per cwt 

f3 
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Various DtpcartmenU, 

32. Find the yalae of 13 owts. 3 qn. 17 lbs. of tea at £22 8«p per 
cwt. 

33. Find the cost of 14 cwts. 3 qn. 19 lbs. at £5 16«. 8d per cwt 

113. If the price be Dot that of a unit of the highest deno- 
mination, reduce the given quantity to that denomination of 
which the price is given. Or, find from the given price, 
what the price of one of the highest denomination would be 
at the same rate. 

Post Office, 

Ex. 9. Find the price of 3 cwts. 2 qrs. 17 lbs. at £l 5«. SdL per 
quarter. 

It is evident that £\ St. 8dL x4m£5 2b, %d, the price per cwt at 
same rate ; hence, 

3 ewts. 2 qrs. 17 lbs. ® £5 2 8 



cost of 3cwts.»15 8 

1 cwt» 2 114 

2 qrs.- 12 10 
4 lbs.» 1 10 

1 lb. -iof 2 lbs.» 11 



2qrs.»iof 1 cwt» 2 11 4 

14 lbs. »| of 2 qrs.- 12 10 

2lbs.«f of 14 lbs.- 1 10 



£18 14 11 Am. 
Or since 3 cwts. 2 qrs. 17 lbs. — 14 qrs. 17 lbs., we have 

£15 8 
14 



price of 14 qrs. — 17 19 4 

14 lbs. -I of a qr.- 12 10 

2 lbs.-; of 14 lbs.- 1 10 

1 lb. -i of 2 lbs.- 11 

£18 14 11 Afu, 

Customs and Excis€» 

34. Find the value of 7 cwts. 3 qrs. 11 lbs. at £2 13«. Id, per 
quarter. 

Constabtdary (^Cadetships), 

35. Find (by Practice) the price of 8 tons 13 cwts. 18 lbs. of coal at 
3^. per quarter. 

36. Find the dividend on £1760 5s, at 10«. 4dL in the £. 
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Post Office, Board of Trade, Fisheries, §v. 

37. A rate of Is, 5d, in the pound iff levied on a parish T^here the 
rateable rental is £360817 lOs. Find the amount produced. 

38. Find the yalue of 105 pockets of hops, each weighing 1 cwt. 
1 qr. 8 lbs., at £4 I2s. 6d. per cwt 



Contractions, 

• 

114. For tons, cwts.y qrs. 

Rule. — Multiply the tons by 1, and consider the product 
as pounds ; the cwts. by 1, and consider the product as 
shillings ; the qrs. by 3, and consider the product as pence. 

£1 per ton is Is. per cwt. and 3c?. per qr. : hence the rule. 

Various Departments* 

Ex. 10. Find the value of 9 tons 4 cwts. 3 qrs. 21 lbs. at £14 \5s, 9d. 
I>er ton. 

torn cwti. qrs. Ibi. 

When a qr. costs 3d a lb. 9 4 3 21 
will cost ^d. ; hence, the rea- ^ 1 ^ ^ 
son of multiplying the lbs. 9 4 nj. 
hyi&. 14_ 

£129 9 li 
lU«.e| » 4 12 5| 
6«. =} = 2 6 2JI 



£136 14 9^ (•159375.)i4«*; 

Admiralijf. 

39. Find the price of 56 tons 4 cwts. 2 qrs. at £58 7s. 6d. per ion. 

40. », 38 tons 1 cwt. 16 lbs. at £2 12«. 6dL per ton. 

War Department 

41. Find the price of 56 tons 15 cwts. 2 qrs. 21 lbs. at £24 6«. Sd, 
per ton. 

115. For cwts.y qrs, and lbs. 

Rule. — ^Multiply the cwts. by 1, the qrs. by 5, and the 
lbs. by 2|, and consider the products as in the preceding. 
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Customs, 

Ex. 11. Calculate the duty on 353 cwts. 2 qra. 7 lbs. of foreigii 
sugar at I7«. Ad, per cwt ^t, ^„ ,,,8 

In this example, and most 353 2 7 @ 17«. Ad. 

others, in which the shillings 

are nearly £l, it is better to 353 n 3 at £\ per cwt. 

find for the difference and sub- ^ , 

2a ^T-4rT^ 

tract Thus the difference be- g^ _ r 
tween £\ and 17«. 442.is=2«.8e/., 
and the difference of the va- 
lues at these two rates will be £306 8 5 Am, 
the answer. 



s 



1 


5 2^ 


353 


11 3 


35 
> 11 


7 1 r 

15 a 


47 


2 10 a 



116. Far acres, roods, and perches. 

Rule. — ^Multiply by 1, 5, IJ, respectively, and consider 
the products as in the preceding. 

Varioua Departments, 

Ex. 12. Find the price of 25 acres 1 rood 10 poles at £42 2s, Ad, 
per acre. 

acn. rd pis. 

25 1 10 @ £42 28, Ad. 
25 1 10 
When by multiply- 1 5 Ij 

ing by 1 , 5, 2 J, the 25 6 3 price at £l per acre 

value at £1 per 6 

acre is obtained, it ... .^ 7~" . ^ ^^ 

^ « , * 151 17 6 pnceat£6 „ 

18 easy to find the 7 '^ 

value at any other 

♦ — :« 41.^ -« 1063 2 6 price at £42 

rate as m the an- ^^, ^^^^^ ^ ^^ ^. ^^^ ^^ ^ .^ 

nexedwork. 4J.^of2A= 8 5} price at 4d: ^ 

£1066 1 6| Ans. 

By Vulgar Fractions, 

25 acres 1 rood 10 poles =» 25^ acres, and £42 2s, 4cf.»42^; then 
25Ax42^=> 405 x2527,81 x 2527^27 x 2527^6,8229^ ^ 

^ ^^ 16 X 60 16 X 12 16x4 64 

6} J. as before. 
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By Decimals. 

acn, rd. pis. acres 
25 1 20-25*3125 

25*3125 
42 



506250 
1012500 



1063125 
2«.=^of a£= 2*53125 
4dL»t of 2«.» *421875 



5 



1066*078125 
20 



1*562500 
12 

67500 

4 



3-00 

£1066 U. 6}(/. Ans. 

By the Principle in (31.) 

25 acres 1 rood 10 poles at £42 2«. 4(f.s 101 acres 1 rood at £lO 10«. 
7d; then £10 10«. Id. x 100^==£l066 U, ^^d, Ans, 

Various Departments, 

42. What is the rent of 245 acres 3 rds. 30 pis. of land at £2 14j?. 
per acre ? 

43. What will be the price of 35 acres 2 rds. 30 pis. at £30 Is, Sd, 
per acre? 

44. Find the yalue of 2 rds. 19 pis. 12 yds. of land at £80 IBs, 4d, 
per acre. 

117« Sometimes certain deductions have to be made before 
the true weight of goods, called the net or neat weight, is 
found. 

The weight of both goods and box, &c., which contains 
them is called the gross weight. 

Tabe is the weight of the bag or barrel, which contains 
the goods, or an allowance made for it, usually a per-cen- 
tage, that is, a deduction per 100 lbs. 
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Trett is an allowance of 4 lb. in every 101 lb., or ^ part, 
allowed for dust, &c. 

Beamage or CLOFF is an allowance of 2 lb. in every 3 
cwt, or Y^ part, considei^ed necessary to turn the beam. 

Trett and clqffl however, are falling into disuse^ 

First tare is deducted ; trett is taken from what remains, 
and so on. When all deductions are taken we have the 
net weight. 

Customs and Excise. 
Ex. 13. What is the net weight of the following : 

cwtfl. qrs. lbs. 
J. D. 1 17 2 9"j 

3 ::::::::: 1' To I ^are at is p.r 

4 20 1 of ^^"*- 

5 16 3 26j 

5 butts 93 21 gross. 

Tare ^=^= 16 3 2g§ 

76 1 18gJ net weight Ans. 
In finding the tare we mnltiply by 9 and divide by 50. 

Ex. 14. Raisins. 

Boxes. cwts. qrs. lbs. 

C. L. 5 ...; 2 1 24 

net weight? 

cwts. qrs. lbs. 
2 1 24 
2 2 1 



Tare 6 lbs. each 



6 . 2 2 't]^^^^**^^® 



4 3 25 gross. 
Tarel0x6»60lb8.» 2 4 

4 1 21 net weight Ans* 
45. What is the net weight of 

cwts. qrs. lbs. 
F. B. 1 7 2 19 



7 2 191 

6 3 21 y 

7 14 J 



\ '■■ S ^^l^'"!"^ 



xxvn. 

Customs, 
46. Retom for duty 60 chests of liquorice paste, weighing 160 cwts. 
2 qrs. gross, allowing for tare 42 lbs. each chest, and for leaves 7 per 
coat 
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U Flooring, Painting, &c., are frequently calculated by Practice : 
read Duodecimals again, and work them by taking aliquot parts. 

Science and Art, Prisons^ Junior Clerks^ jfc. 

Ex. 15. What will the painting of a room cost at 29. ^d the square 
yard, whose height is 10 feet, width 15 feet, and length 19 feet ? 
19 X 10 X 3»380 the area of the two sides. 
15 X 10 X 2 e=300 the area of the two ends. 

680 sq. feet, area of the whole room to be 
painted, which-^9 »75§ sq. yards. Then 75| at 2«. Zd « (multiply the 
first quantity and divide the 2nd by nine) 680 at Zd» 

. 680 

Zd.—\ of a *. =170«.=£8 10«. Ans, 

47. What will the painting of a room cost at 2s, Sd, the sq. yard, 
whose height is 15 feet, width 16 feet, and length 18 feet? 

Contttabvlary and Education Offices, 

48. Find how many yards of paper | of a yard wide will paper a 
room, whose length is 26 ft. 4 in., breadth 18 ft. 8 in., and its height 
12 ft. 3 in. . 

Various Departments, 

49. What Is the expense of digging a ditch of which the solid con- 
tent is 5755 cubic yards at the rate of 155. 7|£f. per yard ? 

50. Find the cost of papering a room 16 ft. long, 11 ft. wide, and 
10 ft high, with paper 30 in. broad, at 7\d, a yard. 

Post Office, Customs, War Department, ^c, 

51. Find the cost of papering a room, whose height is 12 ft., width 
16 ft., and length 20 ft., the price of paper being 2^. the sq. yard. 

Miscellaneous Exi^rcises in Practice. 

xxvni. 

Post Office. 

1. If an officer's pay is 129. Zd, per day, what is that per year ? 

2.. A bankrupt owes £2468, and he could pay 15s. %d. in the £, what 
are his effects worth ? 

3. The charge of carrying the mails by railway to Birmingham is 
£28 4«. Ad, per day } how much is it in 365 days? 
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4. Find the yalue of S28 articles at Ss, &^ each. 

5. „ 1530 „ at 15». 9d, each. 

6. „ 674 „ at £4 8«. 4d, each. 

7. „ 638 „ at £2 Us. 4/L each. 

derka in Post Office, Police Courts^ Science and Art, Board of Trade, 

Fisheries, and Prisons Departments, 

8. Find the dividend on £2574 15«. at 13«. 5(2. in the ponnd. 

9. Find the cost of making a road, length 9 miles 5 for. 44 yds., at 
£25 8«. 4d. per mile. 

10. Find the value of 15 silver plates, each weighing 7 oz. 11 dwts. 
6 grs., at 6«. Sd. per ounce. 

1 1. Find the value of 70 bales of cotton, each weighing 1 cwt 1 qr. 
21 lbs , at £2 38. Ij^d. per cwt 

12. Find the value of 3 acres 1 rd. 14 pis. at £125 per acre. 

13. Find the value of 14 oz. 8 dwts. 20 grs. of gold at £3 17«. 6<L 
per ounce. 

14. Find the dividend on £3854 \0s at 8«. 2^(1 in the ponnd. 

15. Find the value of 16 oz. 6 dwts. 20 grs. of gold at £3 17«. 6d. 
per ounce. 

16 Find the income-tax on £2382 78, 6c/.* at 16<2. in the pound. 

17. Find the value of 983 articles at Ss, lO^d. each. 

18. Find the value of 969 „ at 19«. U^d, each. 

19. What is the duty on 85960 lbs. of hops at Id JJ of a farthing 
per lb. ? 

20. Find the value of 2654} at £7 158, 4d. each. 

21. „ 7394^ at £12 88. 8|i. each. 

22. „ 37 tons 3 cwts. 22 lbs. at £12 17«. 7d. per cwt 

23. „ 5 tons 3 cwts. 1 qr. 5 lbs. at £3 ISs, per cwt 

War Department. 

24. Find the price of 56 tons 10 cwts. 2 qrs. 21 lbs. at £24 6«. Sd, 
per ton. 

Surveyor of Taxes, 

25. How much income-tax at 10^ in the £ must a man pay who 
has £1875 per annum ? 

26. Find (by Practice) the price of 35 bars of gold, each weighing 
3 oz. 1 1 dwts. 9 grs., at £2 128, 6d, per oz. 

Proposed where Candidates are to know * Vulgar and Decimal 

Fractions,* 

27. A room is 42 ft. long, 28 ft. broad, and 12 ft. high, what will be 
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the cost of coyering the walls with a paper 2 ft. S in. wide, at 9d, 
per yard ? 

28. Find the cost of 4 cwts. 3 qrs. 22^ lbs. at £l 98, 2d, per cwt 

29. If a person's estate is worth £1384 16«. per annom, and the rent- 
charges npon it amount to 14«. 9^ in the pound, what is the net annual 
income? 

80. What is the lent of 67 acres of land for 2 years 9 months 11 
days, the yearly rent of an acre being £2 5«. ? 

31. A bankrupt whose liabilities are £3236 17«. 6d, can pay 13s. lOd. 
in the pound, what are his assets ? 

32. Find the yalue of 6 qrs. 3 bushels 1} pecks of wheat at £3 IBs, 
6d, per quarter. 

33. Find the price of 3 qrs. 20 lbs. 12 oz. at £11 1 3s. 4d. per cwt. 

34. Find the amount of income-tax on £875 15s. at I4d. in the £. 

35. Find the yalue of 39 cwts. 1 qr. 20 lbs. at £6 2s. ed. per cwt 

36. What is the diyidend on £2485 at 17s. d^d. in the pound ? 

37. Find the yalue of 1001 articles at 8s. 7 id. 

38. Find the yalue of 5 lbs. 9 oz. 7 dwts. of gold at £3 17s. lOd. an oz. 

39. Find the yalue of 197 articles at £4 12s. S^dL 

40. Find the income-tax at I6d, in the pouud on £1405 15s. Hid. 

41. Find the cost of 11 miles 3 fur. and 55 yds. of railway at 
£32500 per mile. 

42. Find the price of 9 tons U cwts. 2 qrs. 21 lbs. at £10 lis. 4</. 
per cwt. 

43. Find the price of 17 acres 3 rds. 15 pis. at £60 3s. 4d, per acre. 

44. Find the yalue of 6943 sheep, each sheep being worth £l 13s. 4|dl 

45. Find the cost of 7 cwts. 3 qrs. 20| lbs. at £3 2s. 5d, per cwt. 

46. What is the diyidend on £4970 at 8s. lOjcf. in the pound? 

47. Find the yalue of 3 tons 18 cwts. 3 qrs. 12 lbs. at £2 17s. 9(2. 
per cwt. 

Proposed also in Several Departments, 

48. Fmd the yalue of 194 articles at £4 12s. 5|<f. each. 

49. Find the yalue of 3546 pieces of cloth, each piece being worth 
£1 6s. 7id, 

50. l/niat is the price of 329 yards 3 qrs. 2 nls. at 5s. 2|<f. per qr. ? 

51. Find the yalue of 821 articles at 13s. lO^d, 

52. Find the yalue of 3 lbs. 5 oz. 14 dwts. 12 grs. at 17s. 6(f.per oz. 

Education Office, London, 

53. Find the price of 8 cwts. 1 qr. 12 lbs. at £4 12s. 5^. per 
quarter. 
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SIMPLE PROPORTION. 

llOi Ratio is the relation which exists beiween any two 
quantities of the same kind, and is fonnd hj dividing the 
former by the latter : thns, the ratio of 6 to 3 is 2, and the 
ratio of 12 to 4 is 3, for6-!-3=2 and 12-h4ss3. 

Ratio is another name for the quotient of two quantities 
of the eame kind. Therefore, the quantities may be ex- 
pressed as the terms of a fraction, the ratio being what we 
have called the real valne of the fraction. We may say f 
=2, and ^=3. 

What was formerly called the terms of & fraction, is now 
called the terms of a ratio ; what we have called the nume- 
rator of a fraction, we now call the antecedent of a ratio, 
being usually written before the other term. What we 
termed the denominator of a fraction, we now call the con' 
sequent of a ratio. 

The terms of a ratio are generally written thus, 6 : 3 
(read, 6 to 3) instead of f , or 6-«-3 ; and 12 : 4 is the same 
as V*, or 12-S-4. 

As has been shown in Fractions^ the numerator corre- 
sponds to the dividend, and the denominator to the divisor; 
so with the terms of a ratio, the antecedent corresponds to 
the dividend^ and the consequent to the divisor ; and hence 
the quotient corresponds to, and is, the ratio. 

The term quotient is used in a more general sense than 
the term ratio, for quotient means, not only the number of 
times one quantity contains another of the same kind, but 
is applied to compound quantities arising by taking the 
half, or any other part of a quantity of several denominations. 
Ratio is always expressed by an abstract number, and has 
reference to the number of times or parts of a time the 
antecedent contains the consequent We mny say every 
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ratio is a quotient, but we cannot saj every quotient is a 
ratio. 

The terms of a ratio maj both be multiplied or both 
divided by the same number, and the ratio of the results 
will be the same as that of the original numbers, just &s we 
have seen with respect to the terms of a fraction. For 
example, 6 : 3= 18 (6 x 3) : 9 (3 x 3); and 12 : 5-60 (12 x 5) 
: 20 (4x6). 

120. When ratios are equal, their terms form what is 
called a proportion,, written thus, 6:3:: 18:9, and read 
6 to 3, as 18 to 9. These four numbers sre proportionals, 
that is, 6 bears the same relation to 3, that IS does to 9 ; 
or, that the quotient of 6 divided by 3 is equal to the 
quotient of 18 divided by 9. Hence, the terms of any two 
equal fractions will form a proportion, as they imply equal 
quotients. Then, -f =|S, becomes, 5 : 7 : : 20 : 28, the 
numerator of one is, to its denominator, as the numerator of 
the other, to its denominator. 

It follows that any four numbers are proportionals, when 
the first divided by the second is equal to the third divided 
by the fourth. They are notproportionals when this is not 
the case ; therefore, by this test, we can determine if any 
four numbers are proportionals. 

Take the four numbers 12, 6, 10, and 4, and we see that 
12 -+-6= 2, but 10-s-4=2^, therefore these four numbers are 
not proportionals. Again, 15, 9, 10, and 6; now 15-f-9 = i§, 
and 10-f-6=lf, these four numbers are proportionals, since 
they have equal ratios ; and they may be written 15:9:: 
10 : 6. The second and third terms of a proportion are called 
means (9 and 10); the first and fourth extremes (15 and 6). 
When four numbers form a proportion, the product of the 
means is equal to the product of the extremes. Thus, 6 : 3 
: : 8 : 4 ; here, 6x4, the extremes, = 8x3, the means, = 
24. 

If the product of any two numbers be equal to the 
product of any other two numbers, the four numbers will 
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form a proportion, the factors of one product forming 
means, and those of the other forming extremes. This 
is another test by which we know if four numbers are pro- 
portionals. 

We may make any change in writing four propor- 
tionals, provided the same two terms still form means or 
extremes, thus:— 

We may say, 

1°, The first term : to the second term : : the third term : 
the fourth term. ^ 

2°. The first term : the third term : : the second term : 
the fourth term. 

3°. The second term : the first term : : the fourth term : 
the third term. 

4?. The second term : tike fourth term : : the first term : 
the third term. 

By adding y 

5°. The first term 4- the second : the second term : : the 
third term -^ the fourth : the fourth term. 

In the above explanations, we have considered the terms 
abstract numbers. The first and second terms, when com- 
pound quantities are considered, must be of the same kind, 
and also the third and fourth of the same kind, since we 
cannot compare quantities of different kinds so as to have 
any ratio or relation between them. It has been shown 
that we cannot express one quantity as a fraction of another 
quantity of a different kind. 

121. From the product of the means being equal to the 
product of the extremes, the rule for finding a fourth pro- 
portional to three given numbers may be easily derived. 
There are always three terms given ; which must be, either 
two extremes and one mean, or two means and one extreme. 
If two extremes and one mean be given. From the two 
extremes, say 10 and 6, we find the product of the ex- 
tremes, 60 ; now, as the product of the means is also 60, and 
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we have one mean^ saj 4, which is one factor of 60, con- 
sidered as product of means; hence, 60-h4=]5, the other 
mean. Therefore we can saj, 10 : 15 : : 4 : 6 ; or, 15 : 10 
: : 6 : 4, &c. 

It follows that — product of means -h one extreme = the 
other extreme ; and — product of extremes-r-one mean = the 
other mean. 

In this rule there are always three numbers given to find 
a fourth, hence it has been called < The Rule of Three.' It 
has also been caUed * The Golden Rule,' from its great im- 
portance. 

122. To find a fourth proportional to three quantities. 

Rule. — ^Divide the product of the second and third terms 
bj the first. 

Ex. Find a fourth proportional to 8, 6, and 24. 
8 : 6 : : 24 Proof. Proof 

6 

Bjiao. ThM extremes 8 x 18 » 144 

8)144 The meana 6 x 24s 144 

8 

18 Ans. 24 



8+ 6-l| 
-rl8«lS 



Find fourth proportionals 


to: 






!.♦ 16 : 18 : : 24. 




5. 36 : 12 : : 


. 720. 


2. 12 : 30 : : Sa 




6. 7 : 14 : i 


28. 


3. 10 : 8 : : 80. 




7. 23 : 69 : . 


I 177. 


4. 24 : 100 : : 168. 




8. 25 : 125 : 


: 1025. 



123. Generax Rule fob Proportion. 

1^. Set down the term which corresponds to the answer 
in the third place. 

2°. If, from the nature of the question, the answer is to 
be more than the third term, set down the greater of the 
other two terms in the second place. If the answer is to be 







* Jmwert. 






(1.) «y. 

(5.) MO. 


(a.) 

(6.) 


1S5. 
56. 


(8.) 64. 
(7.) 581. 


(4.) 700. 
C8.) 5125. 
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less than the third term, write the least of the other two 
in the second place. 

3°. Then divide the product of the second and third 
terms by the first; the quotient will be the fourth term or 
answer. 

Case I. 

124. When the three given terms are each of one deno- 
mination. 

Various Departments, 

Ex. 1. A coach goes from London to Liverpool at the, rate of 9 

miles per hour in 24 hours; in what time would the distance be 

trayelled by a train travelling 32 miles per hour ? 

mis. mis. hrs. 

We see at once that the answer is to be 32 : 9 : : 24 

in hours ; therefore 24 is written in third ^ 

place. Anything going 82 miles an hour 32)216 (6| hrs. Ans, 

will take less time than 9 miles an hour ; 192 

hence 32 will be the first term. *~M=I 

By First Principles. 

24 hours at rate of 9 miles =24 x 9=216, the number of miles 
travelled ; whence 216-{-32=6| the number of hours necessary to 
travel the distance at 32 miles per hour. 

XXIX. 

Post Office (^Provincial), 

1. How much land at 16«. an acre shall be given in exchange for 480 
acres at 15«. an acre ? 

2. If a pasture can maintain 7 horses 6 weeks, how long can it 
maintain 35 horses? 

3. If £100 gain £lO in 12 months, how much will gain the same in 
9 months ? 

4. If 100 men can finish a work in 12 days^ how many men are 
sufficient to do the same in 3 days ? 

Where ' Vulgar and Decimal^ Fractions^are required, 

5. If 6 men can do a piece of work in 27 days, how long would 6 
men be in doing double the quantity ? 
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6. If by working 9 hours a day I can finish a piece of work in 12 
weeks, how long shall I take to finish it if I work 8 hours per day? 

7. A man by working 6^ hours a day does a piece of work in 
12 days; how many hours a day must he work in order to do it in 7 J 
days? 

Case II. 

125. When the first two terms are of different denomino' 
Hons, and the third term of one denomination, 

BuLE. — Reduce the first aud second terms to the lowest 
denomination mentioned in either, then proceed as in Case I, 

Various Departments, 

Ex. 2. Find the income-tax on :£7980 \0s. at 7d. in the pound. 
The reason of the statement of this £1 : £7980 lOs, : : 7d, 

example is precisely similar to that ^ ^Q 

given in Ex. 1. We reduce, accord- 20 159610 

ing to the Rule, the first and second 7 

terms to shillings, and then multiply 2 0)111727 

the second and third terms together, 

and divide the product by the first 12 )55863|g (=|) 

term 20, which gives 55863| the 2,0)465,5 ^ 

^^ '^ ^^^^' £232 15«. 3|d Ans. 

By First Principles, 
Income-tax on £7980 lOs. @ Id. per £«-7980|€f. 

f* »» @7d, „ -7980|x7==55863jrf. 

»£232 I5s, S^d. Ans. 

Post Office. 

8. As £1648 6s. 9d, : £505 lOs. Ad. : : £52. 

9. If a horse cost Is. \\d. per day, what will be the charge of II 
horses for a year? 

10. How much is due for 95 days, the salary being £28 Is. per 
annum? 

11. What most £2 pay towards a tax when £83 12«. Ad. is assessed 
on £650 13«. Ad. ? 

War Department^ Science and Art, Police Courts, ffv. 

12. If a train going 25 miles an hour performs a certain distance in 
4| hours, how long would a train going 30 miles an hour take to per- 
form the same ? 
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Vwrumt DepartmeniM, 

13. What is the ineome-tax oo £6150 lOi; at 7dL in the poond ? 

14. Find die income-tax oo £17030 5«. at 7dL in the pound. 
15.* Find the income-tax on £6030 14t. 4)dL at 16dL in the pound. 

Imdia Office. 
16. If the jeaily profits of an inTcstment be £11 9t. 6<i. per cent. 
how much most be inyested in order to prodnee an annual retain of 
£640 13«. 9dL? 

CaseIIL 

126. When the third term is of more denominations than 
one. 

Rule. — Bedoce it to the lowest denomiuatioDy and then 
proceed as before. The answer will be in that denomina- 
tion to which the third has been reduced. 

Ubte. — If the third term can be convenientlj multiplied 
by the second, it will be unnecessary to reduce it. 

India Board. 

Ex. 3. If a pocket of hops weighing 1 cwt 3 qn. 12 lbs. cost £7 13«. 

what is the price per cwt ? 

cwti. qn. Ibt. cwt. 

1 3 12 : 1 : : £7 13«. 
4 112 20 



In the annexed opera- 
tion the first and second 
terms are reduced to 
lbs., and the third term 
to shillings, before mul- 
tiplying, and the answer 
is consequently found in 
shillings. 



7 
28 

208 



112 153 

112 

1836 
153 

208)17136(82*. 4dl 
1664 . 



496 
416 



£4 2s. 4^ Ani^ 



80 
12 

960 
832 



affl—Tl 



TS 



* Propoted to same as ^ o. 12. 
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By First Principles, 

1 cwt 3 qrs. 12 lbs. =»208 lbs. 
/. Cost of 208 lbs. =£7 13«.» 153«. 
/. Cost of 1 lb. =5§f«. 

Cost of 112 lbs. ^ 153xll2 ^153x_7^1Q71^ 

208 13 13 

»82^.»£4 28. 4^. Ans, 

Post Office, 

17. A bankrupt owes :S4968, he has only money sufficient to pay 
9«. 7d, in the £ ; how much money has he to pay his debts ? 

18. What IB the yalue of 19| chaldrons of coals at £1 11«. 6dL per 
chaldron? 

19. If :S70 I6s, 4J. is the cost of 16 cwts. 4 lbs. what would 1 ton 
2 cwts. 3 qrs. cost ? 

20. What IB the half year's rent on 547 acres of land at 1 5s, 6d, 
per acre ? 

Audit Office. 

21. If 124 tons 16 cwts. 2 qrs. 16 lbs. cost £1613 19«. 6d, what will 
2 tons cost ? 

22. If 37 cwts. 3 qrs. 22 lbs. cost £477 16«. Sd. what will 1 cwt. 
cost? 

Where Candidates cure to know * Arithmetic, including Vulgar and 

Decimal Fractions* 

23. What weight of sugar may be bought for £93 12«. when the 
cost of 6 cwts. 2 qrs. is £27 I4s, Sd, ? 

24. What is the tax on a house rented at £327 I2s, Cd, if the tax en 
a house rented at 35 guineas is £6 Bs, 7id. ? 

Contractions. 

127* L The operation may be often contracted by divid- 
ing the first and second, or first and third terms by any 
number that will measure them, and using the quotients 
instead of these terms themselves. 

Note. — ^We can never contract the second and third 
terms 

Ex. 4. What is the price of 17 cwts. 2 qrs. 14 lbs. at £44 16«. per 
cwt.? 

G 



cwt. 


cwts. qn. Ibf. 


£ s. 


1 

112 
112) 


: 17 2 14 

70 

28 

1974 


: : 44 16 
20 

896 




1974 X 1^^ 


1974x8 
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After reducing the three terms, 
we contract the first and third. It 
will be found most conyenient to 
write the dividends above and the 
divisors under a line, when the 
example has been properly stated. 

15792*. =£789 12*. .4«*. 

25. The house rent of a labourer for 4 weeks is 9«. 4d., what 
is it for 2 years ? 

26. When 10 cows can be bought for £115 Ss, 9(f., how many, at 
the same rate, will £403 Ss. l^d, buy ? 

27. When 24 cwts. of hay cost £2 15«., how many cwts. can I buy 
for £8 17«. 6d. ? 

II. P. Having stated the example, multiplj the^r*^ and 
second or Jirst and third terms hj any number which will pro- 
duce products, wanting the low denominations of these terms. 

2°. Use these products instead of the terms themselves. 

Ex. 5. How much linen may be bought for £41 12«. Qd., if 405 yards 
cost £69 7s. ed. 

Looking at I2s, ^d. and £ s. d. 

7s, 6(f. we see at once that mul- 69 7 6 

tiplying by 8 will give pounds, 8 

without either shillings or pence 555 

in the product. 333 y ^^ 

243 yds. Asu, 

28. What will be the price of 8 cwts. 1 qr. 7 lbs. of cheese, when 
3 cwts. 2 qrs. 14 lbs. can be bought for £29 ? 

29. How much land can be rented for £768 3^. Ad. when 4 acres are 
rented at £6 I3s. 4d. ? 

30. When 59 yards can be bought for £7 78. 6d. how many can be 
bought for £10 6s. Sd. ? 

31. When 73 lbs. of beef can be had for £l 195. 6|d what will be the 
price of 7006 lbs. ? 

Science and Art, Prisons, Fisheries, ffc 

32. If 16 Napoleons are worth £12 14s. 8d» what is the value of 105 
Kapoleons ? 



£ s. 


d. 




yds. 


41 12 


6 
8 


• • 


405 


333 






^)^)5x81^ 


3x 


— ^ 
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33. tf 17 cwts 3 qrs. 14 lbs. of barley cost £S ISs. 9d,, how macli 
may be bought for £2 16«. 3d. ? 

Various Departments. 

S4. When the income-tax was 7d. in the poond a person paid £24 78. 
6<i., what additional som does he pay now that the income-tax is 16(2. in 
the pound ? 

128> IffraciMUS he in some, or in all the terms. 

Rule. — ^Reduce them to improper fractions, if necessary, 
and proceed as in the general rule ; that is, invert the terms 
of the fraction in the first place, and then multiply the three 
terms of the proportion together. 

Note. — The first and second terms before being multi- 
plied must be fractions of the same denomination. 

Various Departments, 

Ex. 6. A ship is worth £16000, aAd a person possessei of ^ of it 
sells I of his share ; what has he remaining, and what is it worth ? 

I of ^=^, what he sold; then take ^ from ^=^-^=^, what 
he has remaining. 

The whole ship being |||, we haye 

Bif decimals. tH • ^ *• ^16000 

I : 1953125 :: £16000 128 : 25 :: leooo 

16000 X^)S^x25 _ \iS((S(t^x25 

£3125-0000000 Ans. \^^ ^ 

' s 125x25» £3125 ^ii«. 

Again, 

Since he possesses ^ we may find ^ thus : £16000 -i- 128 ==£125 ; 
hence ^=£126 x 25 =£3125 Ans. 

Or, one-sixteenth =£1000 ; hence, ^=£5000, what he bad at 
first of the ship; then | of £5000 =£1875, what he sold; whence 
£5000~£1875 = £3125 Ans. as before. 

Various Departments, 

35. If I of a lb. cost 8s. 2d. what must I pay for 5j lbs.? 

36. If S of a cwt be worth £4 19«. what will be the price of | of a 
ton? 

37. If Jl of a cwt. be worth £7 Zs. what will be the value of ft of 

a ton? 

38. If 2} lbs. of tea cost 12«. 9rf. what will ^ of a pound cost ? 

(Solye by decimals.) 

o2 
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39. If 2| lbs. of tea cost 9«. 6d. what will ^ of a pound cost ? 

129* To divide any qtuintity or number into parts, pro- 
portional to the parts of another quantity or number, 

Ex. 7. Three labourers earn £2 IBs, 44., one working 8 days, the 
second 5, and the third 3 days ; how much is each to receiye ? * 

Here 8 + 5 + 3:^1 6, the total number of days worked, and £2 IBs. 4(L 
-T-16»3tf. 4(2. » the value of a day's work ; hence, 

Ss. 4d.xQ^£l 6«. 8d. the first man*s share. 
Ss. 4d.x5^ 16s. Sd. the second „ 
S«. 4dx3» 10s OdL the third „ 

• Ex. 8. Suppose the three labourers to work the same number of days* 
and to earn £4 I7s. Bd. ; but the first only works 4| hours per day, 
the second 6 hours, and the third 8 hours, how will the money be 
divided ?t 

8x4|»36 

5x6 »30 } 90 total number of hours worked by all ; then 

3x8 



=361 
«30 I 
=24J 



£4 17 6<f. -4-90 » U. l(i the wages per hour. 
36 X Is. \d.^£l \9s. first man's share. 
30 X Is. lJ.»£l 128. 6d. second „ 
24 X Is. ld.^£l 6«. third „ 

40. There is a certain work completed by three men for £2 178. 6d. ; 
one man worked fiO hours, a second, 40 hours, and a third, 10 hours, 
how much should each receive ? 

41. Three farmers hold 30, 40, and 50 acres, respectively ; the tax on 
the whole is £77 16«. 8d. How much has each man to pay ? 

42. A bankrupt owes one man £800, and another, £900 ; his effects 
are worth £272 : how much should each creditor receive? 

43. Two men bought an ox weighing 5 cwts. 2 qrs. 20 lbs., and 
sold it at 7J^. per lb., what is each man's share of the selling price; 
one gave half-a-crown for every 2s. of the other in the purchase 
money ? 

* fiy statement 8+5+3=16 the total number of days: then— 



16 : 8 :: £2 13 


4 : £1 6 


8 1st man's. 


16 : 5 :: £2 13 


4 : £0 16 


8 2nd „ 


16 ! 3 :: £i 13 


4 : £0 10 


3rd „ 


t By itatement— 






90 r 36 :: €4 17 


6 : £1 19 


1st man*!. 


90 : 30 :: £4 17 


6 : £1 12 


6 2nd „ 


90 : 24 :: £4 17 


6 : £1 6 


8rd „ 
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COMPOUND PKOPOKTTON. 

130* When more than two ratios can be formed ; or, when 
an example in Simple Proportion is modified by one or more 
conditions^ it is Compound Proportion. 

Various Departments, 

Ex. 1. If 21 men take 8 days to dig 20 acres, how manj acres will 
16 men dig in 12 days ? 

Had this question been thns expressed : If 21 men dig 20 acres, how 
many acres will 16 men dig? it would haye been worked thus : — 

acres 
As 21 : 16 :: 20 : 15^ acres. 

But the 16 men are to work 12 days, whilst the 21 men are only to 
work 8 days ; hence we hare, 

dajB dayi ac. ac. r. p. 

8 : 12 :: 15^ : 22 s 17^ Ans. 

Instead of giving the two statements in full, as above, 
it is much preferable to abridge them in the following man- 
ner : — 

Rule. — 1^. Set the term which is the same name as the 
answer in the third place. 

2\ Compare the other terms by pairs, and consider what 
effect each ratio will have on the answer, and set them 
down according to the General Eule for Simple Propor- 
tion. 

3°. Then multiply all the second terms together, and 
multiply this product by the third term. 

4^. Divide this last product by the product of all the first 
terms, for the answer. 

For Contractions. — Divide ant/ term in the ^rst place 
and any in the second place by common factors ; or, any of 
the ^rst terms and any of the third terms by common fac- 
tors. 



»• » ^>/ 


acres. 


21 


: 16 :: 20 


8 


: 12 :: 


168 


192 20 




192 




168)3840 




22ac. drds. 17^ p\a.An$. 




Contracted. 




21 : 16 :: 20 




8 : 12 




X^ X X^ X 20 2 X 4 X 20 
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Having stated the same qaes- 
tion according to the rule, we 
multiply 21 and 8, the two first 
terms, and 16 and 12, the two 
second terms, and then proceed 
as in Simple Proportion. 



The dividends are written 
above, and the divisors below> 
a line ; then they are con- 
tracted by dividing by common 

fectors. ^\^^ 7 

==160^5^ ac. 3 r. 17 J p. 

By First Principles, 

21 men in 8 days dig 20 acres 
1 man in 8 days will dig f^ acre 
I man in I day will dig ^ acre 
whence 16 men in 1 day will dig 20x 16 _ 20x2 

168 21 

„ 16 „ 12 days „ \!^ x20 x2 _ 8 x20 _ieo ^ 22 acres 

^\ 7 ^ 

3 rds. 17f pis. Ans, 

Education and Constahtdary Offices. 

Ex. 2. If 20 horses and 196 sheep can be kept 18 days for £151 
10«., what sum will keep 15 horses and 72 sheep for 8 days, supposing 
5 horses to eat as much as 76 sheep? 

When 5 horses = 76 sheep, 20 horses =304 sheep; therefore 20 
horses and 196 sheep = 304 + 196 = 500 sheep. Again, 15 horses* 
3x76=228 sheep, and 15 horses and 72 sheep =300 sheep. Hence 
the statement. 

By First Principles, £ s. d, £ *• 

600 sheep for 18 days=151 10 6lS(lS^ : 3lS^<S^ .. jjj j^ . 

100 sheep for 18 day 8= 30 6 ^^ * ^ " 4 * 

100 sheep for 1 day a 1 13 8 ^Q : 1^^ 

300 sheep for 1 day = 5 1 15 ; 4 



15)606 



300 sheep for 8 days =-£40 8». Ans. ^40 8«. 

XXX. 

Post Office, War Department, Prisons, j-c. 
I. If the carriage of 21 cwts. for 4 miles costs Ms. Sd,, find the cost 
of carrying 7 cwts. 47 miles ? 
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2. If 7 men can mow 34 acres in 12 days of 8| hours each, how 
many can be mown by 30 men in 11 days of 7f hours each ? 

Post Office (^Provincial Clerks), 

3. If €600 gain £45 in 18 months how much T/ill £100 gain in a 
year ? 

Customs, 

4. If £100 In 12 months gain £7 interest, what is the interest of 
£571 for 6 years? 

Various Departments. 

5. If 12 men working 8 hours a day can build a house in 70 days, 
in how many days might it be built by 42 men working 10 hours 
a day ? 

6. If 6 iron bars 4 ft long, 3 inches broad, and 2 inches thick, 
weigh 288 lbs., how much will 15 weigh, each 6| ft long, 4 in. broad, 
and 3 in. thick ? 

7. If 5 men receive £l8 IBs, wages for 12 weeks, what will be the 
wages of 16 men for 20 weeks ? 

8. If 49 men can do a piece of work in 130 days of 8 hours each, 
how many hours a day must 196 men work to do as much in 26 days ? 

9. If 780 men on full rations consume 91 quarters of wheat in 49 
days, how many on half rations will consume 69 quarters in 9 days ? 

10. If 3 men can mow 7 acres of grass in 5 days of 9 hours each, 
in how many days of 10 hours each will 5 men mow 35 acres ? 

11. A coaoh goes 9 miles in an hour, and a railway train goes 23 
miles while the coach goes 11. How much time will be saved in a 
journey of 138 miles by taking the train instead of the coach ? 

12. If the carriage of 65 lbs. for 120 miles cost 6s., how much may 
I haye carried 750 miles for a guinea ? 

XXXI. 

Miscellaneous Exercises in Proportion. 

Audit Office, 

1. If 3 cwts. cost £11 Is, Sd, what will be the price of 16 cwts. 
1 qr. 21 lbs.? 

2. If 3 cwts. 1 3 lbs. cost £14 2s, 9d, what will 7 cwts. 2 qrs. 25 Ibsw cost? 
8. If 3875 cwts. cost £34596 9s, 8^. what will 1 cwt. cost? 

4. If 124 tons 16 cwts. 2 qrs. 16 lbs. cost £1613 19^. 6(1 what will 
S tons cost ? 
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Admiralty. 

5. If 84 men can do a piece of work in 2- months, how long will it 
take 12 men to do the same ? 

6. If the carriage of 18 tons 13 cwts. 3 qrs. 14 Ihs. cost IQs. 7|d 
what will be the cost of the carriage of 256 tons 19 cwts. 2 qrs. 
26 lbs.? 

Inland Revenue. 

7. If a penny loaf weighs 4 oz. when floor is at As, the peck, what 
should it weigh when flour is 5«. Ad. the peck ? 

8. Assuming that 32 bricks will make 9 square feet of payement, 
how many will be required to pave a yard 63 feet long by 36 feet 
wide ? 

War Department 

9. What would be the cost of 5000 lbs. of salt beef at £2 \U. Ad. 
per cwt ? 

10. What would be the charge for fuel for 800 men for 12 months, 
provided the ration for each man per diem consisted of 1| foot of wood 
from 1st May to 31st October, and half that quantity for the remainder 
of the year, the price of fuel being 6|<f. per foot ? 

1 1. What sum" of money will be required per week of 7 days to 
pay 8 companies, each consisting of 95 men, at 1«. lj</. a day for 
each man ? 

12. What is the cost of 3 cwts. 3 qra* 3 lbs. of beef at 4^. per lb. ? 
. 13. If gunpowder cost £A 18«. 6 J. per cwt. what is the value of 

14 cwts. 2 qrs. 7 lbs. ? 

14. What ought a loaf to weigh when wheat is at 4^. a bushel, if 
when at 5s. 3(/. a bushel it weighs 2 lbs. 8 oz. ? 

15. If the carriage of 8 cwts. of coals 128 miles cost 48«. what would 
be the charge for 4 cwts. 32 miles at the same rate ? 

Post Office. 

16. What is the income of a person who pays £22 Is, 5d. for income- 
tax at the rate of 7d. in the pound ? 

17. What must an income of £400 pay towards a tax aX As. 6d in 
tbe£? 

18. 44| guineas used to be coined out of 1 pound standard gold, how 
many sovereigns are now coined out of this weight ? 

19. If a bankrupt is able to pay 12«. 6|<2. in the £ and his debts 
amount to £3600, what is his estate worth ? 

20. If a bankrupt, whose effects are worth £1181 I2s. 6J., owes 
£4726 lOs., how much will he be able to pay in the £ ? 
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Customs, Junior Clerks, War Department, Post Office, Department of 

Science and Art, ^c, 

21. If a 4d, loaf weighs 24 oz. when wheat is at SOs, per quarter, 
what is the price of wheat when the 6d. loaf weighs 30 oz. ? 

22. If it cost £18 58, 9d, to carpet a room 22 ft. long and 19 ft. 
wide, how much will a carpet of the same kind cost for a room 27 ft. 
long and 16 ft wide? 

23. Find the cost of carpeting a room that is 25 ft long hy 20 ft. 
wide, the price of a yard of carpet 2 ft 6 in. wide being 4s, Sd, ? 

24. A person who values his property at £3500 insures half of it at 
5«. 6(1 per cent, and half at As. 6d, per cent ; what does it cost him ? 

25. Reduce £125 lOs. into francs and centimes, exchanged at 23 
francs 6 centimes per £ (100 centimes »1 franc). 

26. If 17 cwts. 3 qrs. 14 lbs. of barley cost £8 IBs, 9d,, how much 
may be bought for £5 12«. 6d, ? 

27. Hon much will a creditor lose on a debt of £5342 5s, when a 
bankrupt can only pay 13«. Qd, in the pound ? 

28. Find the income-tax on £7530 14s. 4j at 16(2. in the pound. 

• 29. If 12 men can mow a field of grass in 5 days, in how many days 
could 8 men mow the same ? 

30. How many yards of carpet, 2 ft. 6 in. broad, will cover a room 
which is 32 ft. long and 15 ft. broad ? 

31. If 5 gallons of oil cost IBs, 4d, find the cost of 13 gals. 3 qrts. 

I pint 

32. What is the income corresponding to an income-tax of £108 
Is. 4^ at the rate of 9d. in the pound ? 

Customs and Excise. 

33i, Required the cost of 17 hogsheads of tobacco, each weighing 

II cwts. 2 qrs. 19 lbs. at £19 Ss, per cwt 

War Department, 

34. If the price of 1 oz. of gold is £3 lOa. what is the price of 
14 ingots, each weighing 3 lbs. 7 oz. 14 dwts. 21 grs. ? 

35. If 1 yard of cloth cost 15«. 6|(1 what will be the price of d2| 
yards at the same rate ? 

Various Departments, 

36. If 780 men on full rations consume 221 quarters of wheat in 119 
days, how many on half rations will consume 437 quarters in 57 days ? 

37. If the shares of a railway are 'at 76^ when consols are at 93|, 
what should be their price when consols are at 89^ ? 

g3 
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38. How many yards of matting 7 'd ft broad will cover a floor 
27 'd ft. long and 10083 ft broad ? 

39.* If 3f lbs. of tea cost 158. ^ how many pounds can I buy for 
£4 3s, 10^. 

40. A tobacconist mixed together 80 lbs. of tobacco at 14</. per lb., 
100 lbs. at 20d., 60 lbs. at As. 10(/., and 20 lbs. at 2s, lOd, per lb. ; 
what will be the value of 3 oz. of this mixture ? 

41. Find the income-tax on £8313 .5«. at 7d, in the £. 

42. If a bar of gold weighing 7 lbs. I oz. 14 dwts. is worth £257 29. 
what is that per oz. ? 

43. If 12 men can dig a trench 15 yds. long and 4 broad in 3 days 
of 12 hours each, in how many days of 9 hours each can 8 men dig a 
trench 20 yards long and 8 broad ? 

44. If £59 lOs, will buy 25 cwts. 2 qrs. of sugar, what quantity will 
£6 14«. 2</. buy? 

45. If a penny loaf weighs 5 oz. when wheat is at 62 shillings the 
quarter, what ought it to weigh when wheat is 64^. the quaiter ? 

46. If by paying down £70 \7s, 6d, a person becomes entitled to 
£2 9«. 7i. a year, what income should he gain by paying £2 151 17 s, Sd, 
in the same way ? 

47. If a tax on an income of £1132 amount to £125 Is, 5|^. what is 
that in the pound ? 

48. If the carriage of 107 cwts. 10 lbs. cost £37 9s, 7|<f. what would 
the carriage of a ton cost ? 

49. The shares of a given railway are at 59| when consols are at 9d|, 
what should be their value when consols are at 91|? 

50. If the price of 3 bushels of wheat is 16«. 9d. find the price of 
12 quarters 2 bushels 1 peck. 

51. Find the income corresponding to an income-tax of £50 7s, IdL 
at 5d, in the pound. 

52. Gold of the value of £423284 arrives from Australia ; what is 
its weight, the price being £3 18«. per oz. ? 

53. Find the value of 14 cwts. 3 qrs. 17 lbs of sugar at £2 17s. 
per cwt 

54. If 3| lbs. of sugar cost 2s, what will be the price of 54 cwts. 
2 qrs. 7 lbs. ? 



* I5s. 3</. «15^» 15-25, and 3f »8-4, and £4 3s. lO^d. »83|i (}>. 
83-875 : then 






: 3-4 lbs. 



*61 will divide 1st and 2nd, and 
we have 1 : 5-5. Then 6*5 x 3*4 
= 18-7 lbs. -^rw. 
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55. Find the amount of income-tax on £945 17«. Bd, at \4d, in 
tfae£. 

56.* A person &ils for ;£1078 and his effects are worth :^70 18«. 5^. 
what will be the diyidend on £78 10«. ? 

57. t If 6 cwts. cost £9 6s, what is the yalue of 18 cwts. 1 qr. 
SI lbs.? 

58. t Find what is the income of a person who pays an income-tax 
of £77 Is, SfdL when the rate is lOd, in the pound. 

Education Office, Dublin. 

59. If 48 pioneers, in 5 days of 12| hours long, can dig a trench 
139*75 yards long, 4| yards wide and 2} yards deep, how many hours 
per day must 90 pioneers work during 42 days, in order to dig a trench 
4910^ yards long, 4 J yards wide, and 3j yards deep ? 



THE CHAIN KULE. 

Conjoined Proportion or Chain Rule. 

131. Conjoined Proportion or Chain Eule is the combin- 
ation of several ratios or proportions, through which the 
ratio of the first and last term is discovered. 

This rule relates principally to the exchanges between 
nations, but is frequently applied to other mercantile trans, 
actions. 

132. To find how much of the quantity mentioned first, is 
equivalent to a certain portion of the quantity mentioned 
last 

Rule. — 1^ Call the first terms in each part of the 
general question antecedents, and the following ones con- 
sequents. 

2^. Then place the antecedents in a vertical column, 
and the consequents in another column to the right of the 



* Proposed in Post OflSce. 
t Proposed in Admiralty. 
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former : making the second antecedent the same name as^ 
the first consequent, the third antecedent the same name am 
the second consequent, and so on. 

3°. Write the odd term under the first column. 

4°. Then for the answer divide the product of the ante- 
cedents hy the product of the consequents. 

133. To find how much of the thing mentioned last, is 
equivalent to a certain quantity of the thing mentioned first, 

EuLE. — V. Arrange the terms as before, but place the 
odd term under the column of consequents. 

2^. Multiply and divide as in the previous rule. 

Ex. 1. If 10 lbs. of floor be worth SO bushels of wheat, and 20 
bushels of wheat worth 10 yds. of doth, and 60 yds. of cloth worth 
120 gals, of brandy, and 30 gals, of brandy worth 60 gals, of cider; 
how many barrels of flour will purchase 12 gals, of cider ? 

Antecedents. Consequentfls 

10 brls. flour = 30 bushels wheat. 

20 bush, wheat » 10 yds. cloth. 

60 yds. cloth *=120 gals, brandy. 

30 gals, brandy « 60 gals, cider. 

12 gals, cider « ? brls. flour. 
X^x20x It^^xj^^xl2^^jc2 ^ ^ ^ ^ ^ 

Had the question been how many gallons of cider will purchase 20 
barrels of flour — 
Then the work would be 

Anteceflenti. Coniequenti. 



10 


= 30 


20 


«=. 10 


60 


» 120 


80 


» 60 


? 


» 20 


)^)S( X "l^lSI X 120xl^)S(x!^)S| 


a 120 gals, cider. Anit, 


XiS(x!i^iS(x]^(S(x)?lS(. 



XXXII. 

1. If 10 gals, malt spirits be worth 6 gals, of brandy, and 8 gals, of 
brandy worth 12 gals, of sherry, and 18 gals, of sherry worth 14 of 
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claret, find how many gallons of malt spirits 21 gallons of claret are 

^orth. 
2. If 14 lbs. of batter are worth 10 stones of oats, and 5 sts. of oats 

"^d^ Bts. of flour, and 2 sts. of floor » 10 sts. of salt, and 15 sts. of salt 

«6 doz. of eggs, how many doz. of eggs are 7 lbs. of butter worth ? 

3. If 7 lbs. of beef be worth 8 lbs. of pork, and 9 lbs. of pork=» 
7 lbs. of bacon, and 20 lbs. of bacon » 18 lbs. mutton, and 12 lbs. mat- 
ton » 10 lbs. cheese ; how many lbs. of cheese are equivalent to 8 lbs. 
beef? 



PARTNERSHIP. 

134. When several persons join in trade the profits or 
losses will be proportional to the capital subscribed by each 
and the time it was employed in business. 

Partnership is usually divided into two cases: 1. When 
the stocks have been in trade the same time. 2. When the 
stocks have been in trade for different periods of time. 

Ex. 1. Two persons enter into partnership, one puts in £450, the 
other £330 ; how are they to divide their first year's profits, which 
amount to £487 10^. ? 

The sum of the stocks £450 + £330 » £780 ; then, we have £780 : 
450 :: £487 10«. : £28 1 5«. the first partner's share. 

Agam, £780 : £330 :: £487 10«. : £206 bs. the share of the other 
partner. 

By First Principles, 

Gam on £780 « £487 105., and hence gain on £l =r^l5Ii£!: 

® 780 

/.gain on £450^^^^^ \0s^\^^£A%1 IPs.. 15^^^^^ ^^ 



;i • «« jpoon ^487 10«. x8)88^ £487 10*. xll -„_ . 
and gain on £330= — - — 22::= __ »£206 5s, 

\S^ 26 

India Board, 

Ex. 2. A tradesman starts with a capital of £960, and after 3 years 
takes another into partnership with £2100. After 4 years more the 
whole profits amount to £2304 ; how ought this to be divided between 
them ? 
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First man's capital x its time in trade » £960 x 7 « £6720 
Second man's capital x its time in trade »£2 100 x 4s£8400 

15120 

Whence, we haTe 15120 .' 6720 :: £2304 : £1024 share of first ; 
and 15120 : 8400 :: 2304 : £1280 share of second. The reason fot 
the aboTC operation is ohTioos, for £6720 for one year is the same as 
£960 for 7 years, so fiur as gain or loss is concerned. 

XXXTTT. 

1. If I commence business with a capital of £2000, and at the end 
of 2 years take a partner who has £6000. At the end of 2 years more, 
how much should my partner receiye, onr profits being £1000 ? 

2. A, B and C enter into partnership : A pats in £450 for 4 months : 
B £^60 for 6 months : and C £260 for 9 months. What should be 
each of their shares in a gain of £210? 

3. Four persons hold a pasture farm in common, for which they are 
to pay £80 179., and into which A puts 8 cows for 3 months ; B, 
9 cows for 4 months ; C, 16 cows for 3 months ; and D, 13 cows for 
3 months. How much of the rent should each pay ? 
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135. Interest is the price paid for the use of money. 

The money borrowed is called the principal. 

The sum given for the use of £100 for a year is called 
the rate per cent. 

The PRINCIPAL and interest, when added together, are 
called the amount, that is, the whole amount of money due 
by the borrower. 

If I lend my friend £100 for a year, and if he pay me £5 
for the use of it ; the £100 lent to him is the principal ; the 
£5 which he pays me is the rate ; and the whole money due 
at the end of the year, £100 +£5 =£105, is the amount. 

If the interest be added to the principal at the end of 
certain periods, and this amount considered asn^io principal, 
/V7> called Compound Interest, 
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When the interest is not so added^ it is Simple Interest. 

Abnost all the examples in finding the interest of money 
Vrill be understood from the following proportional con- 
sideration : — 

If £100 (cent.) produce a certain sum (the rate) in one 
year, what will any other sum of money (the given princi- 
pal) produce, in any other time (the given time) ? 

136. To FIND THE IkTEBEST. — GENERAL EULE. 

Multiply the principal by the rate, and that product 
by the time in years, months or days, and divide by 100, 
1200, or 36500, respectively, for the answer. 

FOB YEABS. 

War Department 

Ex. 1. What is the sunple interest on ;£675 \Ss. for 5 years at 3^ 
per cent ? 

In the annexed example we first multiply 
by 3^, the rate, then this product by 6, the 
time in years. We divide this last pro- 
duct by 100, as in (57.) and find the 
answer, £118 5^. 7|<f. 



;e675 


18 
H 




2027 
337 


14 
19 




2365 


13 
5 




1,00)118,28 
20 

12 


5 




7,80 
100 


-i 

) 




£118 58 


. 7ld. 


Ans. 



By First Principles, 

Interest of £100 for a year (the rate) =£3 10*. 

£3 10*. 7^8, _fs2J 
Interest of £l „ = loo '"lo^ "" ^' 

Interest of £l for 5 years « 8|</. x 5 «3«. 6cL 
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WheDce interest of £675»3«. 6</. x 675«£ll8 2s. 6d. Now siooe 
int. of £l^Ss, ed,, int. of 18«.»3«. 6dx|}»S«. 6dx^B3«. lf(/. ; 
then £118 2tf. 6d. + 3«. I|d»£ll8 Ss. 7|<f. 4it«. 

Qaestions in this mle maj be more conveniently written 
£675 18g. x8^x5 _ £675 18<. x 7 xl^ _ £675 18i. x 7 _ £4731 6*. _ 
100 " 5^ 40 " 40 *" 

£118 58. 7jdL 

The reason for the operation will be at once evident by 
considering the question as one in Gompounp Pbopobtion. 

FOR MONTHS. 

Various Departments. 

Ex. 2. Find the interest on £4000 for 9 months at 3 per cent^ less 

iDcome-taz at 14(2. in the £. 

£4000 
5 



20000 
9 



£150 the interest 
Income-tax 150 x 14(f.s 
£8 15«. tax for a year, and for 9 months » £6 11 3 (} of £8 15«.) 

£143 8 9 net interest 

By First Principles. 

Interest of £l00 for 1 year =£5 

„ of £100 for 9 months »<})<= £3 1 5«. 

Income-tax of £3 I5s, for a year at I4(f.»49. 4^.; therefore for 
9 months s3«. 3|</. Whence net int of £100 for 9 months ^ 
£3 15«.-3«. 3fd = £3 lU. 8|</. ; hence int. of £4000 » £3 Il«. 8|dL 
x 40 =£143 8«. 9d. Ans. 

FOR DAYS. 

Variov» Departments. 

Ex. 3. Find the interest on £1158 17«. Bd. for 1 year 115 days at 
2^ per cent 
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& 8. d. 
We first multiply the principal by ' 1158 17 6 

2^, and then this* prodact by 480, the 2j 

nnmberof days (365+1 15)» 480= 10 2317*15 

x8 X 6. We divide the last prodact by 579 8 9 

36500 according to the rule. 2897 3 9 

10 



28971 17 6 prod, by 10 

8 



231775 prod, by 80 
6 



3650)S0139065C( prod, by 480 
10950 



29565 (£38 2^. Ans. 
29200 



365 
20 



7300 
7300 



The work of the aboTO more briefly. 

, ,►«» ^ 11581 x2jx 480 9271x^x48lS( 
£1158 17..6rf. = 1158| : then ^l^ J^^ ° 8x2x365xW 

92nx^L»??IliL3=.?m2«£^ 2s. Ans. 
]^x!^x 365x2 365x2 730 

By Decimals, £11581=: 1158*875 

In multiplying by 2*5 we use the 2^= 25 

"il« (»«)• 289ri875 

480 

2317750000 
115887500 



36500)1390650-0000 

£38 2s, Ans. 
By First Principles, 
Interest of £100 for 1 year » 2} =£2 lOs. 

hence int of £1 for 1 year =11 ^Jl^JL 

100 200 40 



»» 



int of £l for 1 day 


40 X 365 




mt of £1 for 480 days 


480 
40 X 366 


12 
365 
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Whence int of £1158 17«. Bd. for 480 days* ^lHLIliil? = 

^ 866 

£13906 10^^33 2s. Ans. 
365 

Ex. 4. Find the interest and amount of £225 10«. from 23rdSeptem* 
her to 11th January following, at 5 per cent 

daj-g. 

Septemher 7^ £225^ x 110 x^ 451 x 1HS^ _4961_ 

Octoher 31 « j^^^ "730«(x2 T460" 

Novemher 30 ! £3 7,^ ^sr^ interest 
Decemher 31 '' - - 



Janoary 1 1 
Total no. of days 110 



£225 10 + £3 7 llf|»£228 17 ll^. amount^ 



XXXIV. 

Constabulary Office, 

1. Find the simple interest on £507 10«. for 3^ years at 4 per 
cent 

Customs, Post Office, ffc, 

2. Find the interest on £1257 15^. for 5f years at 4 percent per 
annnm. 

Various Departments, 

3. Find the interest on £3000 for 8 months, at 4 per cent, less in- 
come-tax at 14dL in the pound. 

4. Find the interest on £260 lOs, for 3 J years at 4^ per cent 

5. Find the simple interest on £4164 10«. for 6 years at 2} per cent, 
per annum. 

6. Find the interest on £1250 in 7^ years at 3j- per cent - 

7. Find the interest on £1257 lbs, for 5} years, at 4^ per cent per 
annum. 

8. Find the interest on £l94 from Srd March to the 18th Decemher 
following at 5 per cent per annum. 

9. Find the interest on £260 lOs. for 3^ years at 4^ per cent. 

10. Find the amount of £322 13«. for 10^ years at 3^ per cent 
simple interest 
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U. Find the interest at 4} per cent on £924 12s. Bd, lent on 18th 
March and repaid on the 1 1th August, the former day being excluded 
^d the latter included. 

137> The following clciss of questions has been frequency 
proposed* 

Various Departments, 

Ex. 5. At what rate per cent will the interest on £1250 for 5 yean 
amoont to £265 12«. 6(2. ? 

£ Sm d. 

Interest of £1250 for 5 years » 265 12 6 

Interest of £1250 for 1 year 

»one-fifthof £265 12«. 6d » £53 2 6 

£53 2 6 



Therefore interest of £l for 1 year « 
Whence interest of £100 for 1 year=: 



1250 
£53 2 6 X 1,)S^ 



£53 2 6x2 £106 5 ., j„. 
26 25 * 

Variotts Departments. 

12. At what rate per cent per annum will the interest on £1270 
18i?. 9(2. amount to £76 Ss. 1^. simple interest in 2 years ? 

13. At what rate per cent simple interest will £320 amount to 
£360 \es. in 3 years ? • 

14. At what rate per cent simple interest will £951 7s, 6d, amount 
to £1141- 13«. in 5 years ? 

War Department 

15. At what rate per cent per annum simple interest will £300 
amount to £414 in S years? 

1S8. Science and Art, Prisons, Post Office, and other Offices, 

Ex. 6. In what time will £2000 amount to £2857 lOs. at 5| per 
cent simple interest ? 

£ s. 
The amount =2857 10 
The principal «2000 

Therefore the interest is £^5'! \08« 



140 THE CIVIL 8EEVICE ABITHHETIC. 

Now, interett of £2000 for 1 year at 5^«>£l05 ; then £857 10-r 1^^ 
*8 jn, 8 months. Aju, 

VariouM DqfartmentM, 

16. In what time will £l71 7«. 6<i. amount to £817 U, 6d. at 8| per 
cent? 

17. In what time will £1337 I2s, Id. amount to £1698 15«. li<L at 
6 per cent, simple interest ? 

1S9. Various DeparimenU, 

Ex. 7. What sum of money put out to interest for 8^ years at 4 per 
cent will amount to £296 8«. ? 



o 1 y ^ m 

The interest of £l for 8J years at 4 per cent. » * « -— 



x4 



100 100x2 50' 
therefore the amount of £l at the same rate and for same time 

-l^j; whence £296 8-rl^j=^?^^5Jjli2„£m^HxfJ-£5 4x50 

b£260. Aru. 

18. What sum will amount to £45 Os. 9id, in a year at 6^ per cent ? 

19. What sum of money put out at simple interest for 3 years, at 4| 
per cent, will amount to £1602 Os. lj<i ? 

Education and Constabulary Offices, 

20. Find the simple interest on £2175 10«. for 3 years at 4} per cent 

India Office. 

21. Find the simple interest on £1923 15«. for 2 years and 8 months 
at 3| per cent 

Proposed in Departments where ' Arithmetic including Vulgar and 
Decimal Fractions * is to be known, 

22. What principal lent at 3^ percent, simple interest, will amount in 
5 years to £1884 19«. 10^. ? 

23. Find the interest at 4} per cent on £1835 8«. 4d, lent on 11th 
of March and repaid on 4th August following? 

24. At what rate will the interest on £4127 10«. amount to £92 
17<. 4|<i. in a year? 

25. What sum of money put out to interest for 6 years at 3^ per 
cent will amount to £259 7s. 5d, ? 

26. At what rate per cent will £1803 6s. Bd, amount to £1687 
14«. lOd. in 10 years at simple interest? 



SIMPLE INTEREST. 141 

27. Find tbe simple interest on j£588 6«. Sd, at .S| pir cent, for 
^ years. 

28. In what time will ^£527 10«. amount to :£602 ISs, A^d. at 4} 
per cent simple interest ? 

29. Find the simple interest on £1248 12«. at 3| per cent, for 
5 jears. 

. SO. At what rate per cent (simple interest) will £2063 IBs. amoant 
to £2249 98. 9d. in 2^ years ? 



H^en partial pofftnentM of the principal are made, 

Ex. 8. A borrows iBSOO from B, at 6 per cent., for 2 years, to be paid in instalments 
or parts. At tbe end of 6 months he pays £60 ; 3 months after, £40 ; 4 months after, 
450 ; 6 months after, £60l What amoant in principal and interest will be due to B at 
tbe end of the 2 years ? 

This is several examples of interest in one. In practice we can contract the opera- 
tion fay multiplying by the number of months, as below, and adding the products ; thea 
multiplying by the rate (6), and dividing by 1200. 

« £ t. £ 

300 for 6 months, at 6a9 300x6=1800 

60 first payment 60 

1(40 for 3 months, at 6=3 12 240x3= 720 

40 second payment 40 

^200 for 4 months, at 6=4 200x4=800 

60 third payment AO 

Iso for 6 months, at 6=4 10 150x6= 900 

60 fourth payment 60 

90 unpaidfor5mths.=2 5 90x5aa 450 

Total interest £23 7 4670 

Principal due £90 6 



£113 7 Am, 12,00)280,20 

Interest £23 7 

Or, £ t. 

First payment, £60 for 6 months= 1 16 

Second „ £40 „ 9 months= 1 16 

Third „ £50 „ 13 month8= 3 5 

Fourth „ £60 „ 19 montbs= 5 14 

Principal unpaid £90 „ 2 years =10 16 

Interest £23 7 
Principal unpaid 90 

£113 1 Am, 
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DISCOUNT. 

140> Discount is an allowance made for the payment of 
money before it becomes due. * 

If I owe my friend £105, which I am to pay him at the 
end of a year ; he cannot expect me to pay before the 
proper time, except he pays or abates me a certain sum in 
consideration of my paying him before he is legally en- 
titled to payment. Supposing that he requires his money 
presently, he will very probably be satisfied with £100 in- 
stead of waiting until one year elapse for £105. 

The £100 he gets from me is called the Present worth of 
the £105 ; the £5 which my friend abates, is called the 
Discount ; and, like Interest, it is calculated at a per cen- 
tage. 

Properly speaking the Present worth is that sum which, 
if put to interest at the given rate and for the given time, 
would amount to the sum due. £100 put to interest for a 
year, at 5 per cent., will amount to £105 ; therefore £100 
is the ^rt/e present worth of £105 due 1 year hence at 5 per 
cent. 

141. To find the present worth accurately. 

Rule. — ^I. Say £100 + its interest at the given rate and 
for the given time : the given sum : : £100 : the present 
worth. 

Ex. 1. What is the present value of a bill of £550 payable in 2 yrs., 
at 5 per cent ? 

The amount of £100 in 2 yrs., at 5 per £110 : £550:: £100 
cent., is £110, consequently £100 is the pre- 1^^ x 10)S( 

sent worth of £110 due in two years; hence «»£500 Ans, 

the reason of the statement. ^^^ 

Or, since the present worth of £110 is £100, the present worth of 
£\ is=i§g = i° ; hence £550 x J?«£500 Ans, 

A bill is not legally payable in Great Britain and Ireland 
until 3 days, called * Days of Grace,* after the time men- 



DISCOUNT. 

'loned in it. These days must be included in the calcula- 
tion. When a bill becomes nominally due on the 29th, 
^Oth, or 31st, of a month which has not so many days, the 
Ust day of the month is taken ; therefore the bill will be 
legally due on the 3rd of the following month. Bills falling 
legally due on Sunday are paid in Great Britain and Ireland 
on Saturday. 

There is another kind of discount or abatement some- 
times made to the purchaser of goods, in consideration of 
ready money payment. This gives the seller the advantage 
of a cash payment, while it brings a small reduction in the 
cost to the buyer. 

142. Bankers and merchants invariably calculate the 
present worth of bills by the following rule :— 

BuLE II. — 1^ Find the time from the day on which 

the bill is discounted, until the day it will be legally pay* 
able. 

2^. The interest of the amount of the bill for this time, 
and at the given rate, is the discount charged. 

Ex. 2. A bill of £120 is drawn on 14th May, at 4 months, and dis- 
cofunted on 3rd Angost ; what ready money mast be giyen for it, at 5 
per cent ? 

The time from 3rd Angast till 17th (14th + 3 Days of Grace) Sep- 
tember, is 45 days ; now the interest of j£120 for 45 days is 14«. 9^., 
the dUcovnt Hence £120— 14«. 9f|rta-£ll9 5«. 2fJ(/., the present 
worth. 

Since by this rule the discount of £105 for a year, at 5 
per cent, is £5 5«., and £5 by Rule I. ; it follows that the 
discount charged by merchants and bankers is too great. 
On comparing both results, it will be evident that the in- 
terest on any bill, as found by Rule IL, exceeds the true 
discount by the interest upon the true discount. 

Ex. 1. What is the discount on, and the present worth o!^ a bill of 
£250 drawn on 13th March at 6 months, discounted on 6th July at 6/ 
percent? 
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This bill will be legally doe on 16th September ; and from 5ih July 
to 16th September is 

July 26 ^ Then the interest of £100 for 73 daysat Sj per cent. 

73 days J 1^::250 : £2 15«. the discount ; wherefore £250- 
£2 I5a.^£247 5s, the present worth. 



XXXV. 

1. Find the discount on, and the present worth of, a bill of £743 10s. 
drawn on 25th Sept 1862, at 10 months, discounted 15th March follow- 
ing at 5 per cent 

2. What is the difference between the simple interest and discount 
on a bill of £1000 drawn at 9 months at 3^ per cent ? 

3. How should a hatter sell hats for ready money which he sells at 
18«. giving a year's credit, reckoning discount at 8 per cent? 

Various Departments, 

4. Explain the difference between interest and discount, and find the 
true present worth of £553 15«. due 2 years hence, at 5f per cent 

5. Explain the difference between Interest and discount, and find the 
present worth of £2674 6s, due 3 years hence at 4f per cent. 

6. What is the true discount on £1186 5s, lid. due 8 months hence, 
the rate of interest being 5} per cent per annum ? 

7. Find the discount on £594 14«. 9d, due 8 months hence, at 5} per 
cent simple interest. 

8. Find the discount on £1511 7s. Id, payable 3j- yean hence, at 4 
per cent simple interest 

9. Find the discount on £2267 Os. 7id, payable 3 j years hence, at 4 
per cent simple interest 

10. Required the present value of £430 due 4 months hence at 4 
per cent, per annum. 

Inland Revenue, 

11. The discount on a sum due one year hence at 5 per cent per 
annum interest is £15 : what is the sum ? 



COMIOSSION. 145 

COMMISSION &c. 

143. Commission, Insurance, Brokerage, Stocks, &c., 
like Interest and Discount, are calculated at a per centage. 

Commission is a per centage paid to an agent or factor 
for buying or selling goods or transacting other business. 

Insurance or Assurance is a per centage paid to an indi- 
vidual or public company that undertakes to pat/ the amount 
insured in case of the entire loss of the property, or to repair 
any accidental injuries it may receive. The Policy oflnsur^ 
ance is the legal deed, or document of agreement between the 
parties concerned. The whole annual payment is called the 
premium. 

Life Insurance enables a person to secure a certain sum 
at his death for his family, by paying a company an annual 
per centage upon that sum, from the time he insures, during 
the remainder of his life. 

Insurance from sea risk, or Marine Insurance, is a per cen- 
tage paid on the value of the cargo, for one voyage only, and 
is usually paid before the vessel sets sail. 

Brokerage is a small allowance made to a broker for 
procuring sales, purchasing stock, and transacting other 
money concerns. 

144. To find the commission S/c, 

Rule. — Just proceed as in Simple Interest. 

£x 1. What is the commission on £426 16«., at 5 per cent ? 
Here, as |^ of the principal gives the £426 16«. 

interest (nov called commission) at 6 per 5—1 =£21 6* 9M A 



cent., we diWde hy 20 for the answer. 

Ex. 2. VThat is the insurance on £853 12«., at £4 6«. Sd per cent ? 
In this example we multiply by the £853 I2s. 
rate, and then divide by 100. ^ 

s. d. 3414 8 

6 8==|» 284 10 



1,00)36,98 18 8 



£36 19 ^Ans. 
H 
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* 

Ex. 3. What is the brokerage on £7360 ISs, 8dL, at Ss, per cent? 

^'^ -ilk'^'^'' '"'°~ '* 73I0 1*6 8 

divide by 400 for the answer. £7360 a, ' 

168. 6d.+400^£\8 88. OitLAns. Or, 5»^«» 1840 4 2 

since 5«.»£^, -we have, — _JL ^ , . 

* 1,00 « £18 8 Oj -Am. 

XXXVL 

1. What premiom must be paid for insoring goods to the amount of 
£6500, at 6 per cent ? 

2. What is the brokerage on £3964 14«., at 15«. per cent ? 

3. What is the commission on goods worth £767 14«. 7<2., at 7} per 
cent ? 

4. At 28, 6d. per cent, what will be the brokerage on £4500 ? 

5. Calculate the brokerage on £3907 10^^ at 2s. 6d, per cent 

6. What is the premium of insurance, at 5 per cent, on goods 
worth £410 108. ? 

7. A person aged 26 insures his life for £2340, at £2 9«. 6d. per 
cent. ; what annual premiupi must he pay ? 

8. A merchant insures a cargo whose value is £4500, at 5 per cent; 
for what sum should he insure so as to cover both the loss of the cargo 
and premium ? * 

9. How much must be insured on goods worth £1805, at 5 per cent, 
so that the value of the goods and the premium may be repaid in case 
of loss ? 

10. What is the premium on a policy of £2475, on a life of 24 
years, at £2 2«. 4d, per cent for that age ? 

11. What is the commission on £998 16«. Sd,, at £7 12s. 6dL per 
cent ? 



EQUATION OF PAYMENTS. 

145. When a person owes several debts payable at dif- 
ferent times, to find the time at which the whole might be 
paid without loss to either party. 

Rule. — 1^. Multiply each debt by the time which should 
elapse before it will become due. 

* If £100 were insured, only £95 would be actually received, since £5 premium wms 
paid; therefore the insurance for £100 will cover a lots of £95 only. Now, if an 
Insurance for £100 corers a loss of £95, what insurance will cover a loss of £4500 ? 
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2^ Then divide the sum of the products bj the sum of 
the debts. 

Various Departments, 

Ex. 1. Find hj any rale with which yoa are acquainted the sum 
which, paid one year hence, will he an equivalent for j£200 due now, 
and £600 due at the end of two years, the rate of interest being £5 per 
cent. 

The present value of £600 due two years hence is £545^ : then the 
interest of £200 + £545^ for a year » £37^: hence £745^ (200 -f 
545^) + £37^ » £782 14«. 6^ Ans, 

Ex. 2. One person owes another £50, payable in 6 months ; £60 
payable in 8m. ; and £90, payable in 4m. : at what time may all be 
paid without loss or gain ? 

Here the sum of the products is 1 140, which, 50 x 6 =300 
divided by 200, the sum of the debts, gives 5*7 60 x 8^480 
months. 90 x 4 » 360 



2,00)11,40 



Ans. 5 '7 months 

xxxvn. 

Various Departments. 

1. Explain any rule with which you are acquainted for determinicg 
* Equated Time of Payment,' reckoning either simple or compound 
interest and apply it to find what sum paid two years hence will be an 
equivalent for £100 due one year hence, and £500 due three years 
hence, the rate of interest being 5 per cent. 

Not Proposed, 

2. If I owe my friend £80, payable in 4m. ; £70, payable in 6m. ; 
£90, payable in 8m.; and £120, payable in 10m.: in what time may I 
pay him the whole debt at once ? 

3. Required the equated time for the payment of three debts : one, 
£700, payable in 6m. ; another of £800, payable in 9m. ; and a third 
of £600, payable in 10m.? 

4. A debt is to be paid : ^ at the end of 2m. ; ^ at 4m. ; and the 
remainder at 12m. : what is the equated time for the payment of the 
whole ? 

5. One-half of A debt of £2000 is payable in 10m. ; |, in 12m. ; |, in 
16m. ; and the remainder, in 20m.; when might the whole be paid at 
one payment? 

h2 
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THE STOCKS. 

146. When the Goyeniment of a country cannot ohtain 
a sum of monej equal to the exigencies of the State bj the 
ordinary process of taxation, it contracts a Loan at some 
Jixed rate of interest, giving the lenders acknowledgments 
or bonds, implying that the nation is indebted to them for 
the amount advanced to the Government These documents 
or bonds can be sold or transferred from one party to 
another^ like any other kind of property. The interest is 
payable half-yearly, but the time of papng the principal is 
at the option of the Government. That portion of the 
revenue from which the interest of the Stocks is paid, is 
called the Funds ; and the whole amount of money bor- 
rowed by Government is called the National Debt.* 

Exchequer Bills are a kind of Promissory Notes issued 
by the Chancellor of the Exchequer, by the authority of 
Parliament, to supply some temporary exigency in the funds 
of the State, upon which interest per cent, per day is 
allowed until the lender is repaid the principal. 

If the rate of interest for money remained invariable, the 
price of £100 stock would always be £100 cash ; but as 
the value of money, like the value of other property, fluc- 
tuates according to the abundance or scarcity of money in 
circulation from time to time, the price of stock varies 
accordingly. 

Suppose I have a Government bond for £100 stock, on 
which I receive 3 per cent, interest. Now, if the general rate 
of interest rise to 4 per cent., the value of my bond wil\Ju/ly 
that is, it will be worth less than £100 cash ; because a less 
sum than £100 (£75 in this case) will bring me 3 per cent in- 
terest elsewhere. On the contrary, if tlie general rate of in- 
terest, fall to 2^ per cent., the value of my bond will increase, 
as it will take more, than £100 (£120 in this case) to bring 

* First borrowed by Charles II., 1660. At the time of the abdication of Jamet II» 
the national debt was ^(660,000. William III. -eitablished the system. 
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me £3 interest elsewhere, which I am still paid bj Govern 
ment for mj bond. When the interest is fixed, the princi- 
pal mast vary ; when the principal is fixed, the interest 
must vary.* 

When trade is dull, and little means of employing capital, 
there will be much money lying on hand, consequently the 
rate of interest will be low, and the Funds will rise. But 
when trade is fiourishing, capital will be in demand, the 
rate of interest will rise, and the Funds will fall. Political 
changes, &c., also affect the price of stock. 

The sales and purchases in the Funds are effected by an 
agent or stock-brokery who receives 2s. 6d. per £100 stock, 
and, in case of shares, 2s, 6d. per share. His charge or fee 
must be deducted from the nominal selling price, or added 
to the buying price, according as he is employed in selling 
or in purchasing. 

Sometimes the stocks or shares of railway, and other 
eompanieSf are only gradually paid up, as the necessities of 
the business require. 

147- Railway Shabes. — ^When a railway is projected a 
certain number of shares of an amount previously arranged 
is subscribed. Sometimes the whole sum is at once paid on 
each share, but more frequently it is paid by instalments or 
' calls,' as the necessities of the undertaking may require. 
For instance, if £50 shares be subscribed, £10 per share 
may be paid at first, and after a time £5 per share and so 
on, as required by the progress of the works. » Sometimes 
the whole amount of each share is never paid, as it is always 
impossible to determine the exact amount required to finish 
the works. When the original shares have all been paid 
up, and more money is still necessary, the Company very 
often give the lenders a guarantee of a certain rate of 
interest for their shares out of the first of their profits. 
Shares subscribed in this manner are called preference 

* During the reigns of William III. and Anne, tlie interest paid for loans by Govera- 
ment rarled according to agreement : since that period it has l)een fixed. 
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shares, and are usaallj at 5 per cent. If the profits of the 
Company amount to more than 5 per cent, the ordinary 
shares are better than the preference, for the latter are only 
paid according to the guarantee. 

The dividend is the amount of interest paid on stock or 
shares : hence when the time of its payment approaches ihe 
stocks will rise : hence also the meaning of the letters * Ex* 
Dvv* or 'x. d.' (exclusive of dividend), which are attached 
to the price of shares in newspapers. When j^lOO stock 
sells for £100 cash, it is said to be at par : when it sells for 
more than £100 cash, it is at a premium ; and when it sells 
for less than £100 cash, it is at a discount. 

148. Purchases and Sales of Stock. 

Ex. 1. How mach stock can a person purchase in the 3 per cents. 

at 92^ for £6457 10«., brokerage included? 

Here £92^ + ^ (the brokerage) » £92^, the sum which will purchase 

£6457 10 X 100 
£100 stock : then gxr « the amount which can be purchased 

jf uPc.c^i/,.> IN 6457^x100 X'^^l^l^x^iixlOO ,_,. . - ^ 
for£6457i(10«- = i)= ^T '^ W^^ ' " 

by reducing the two mixed numbers, 6457 j^ and 92 j^ to improper frac- 
tions, and writing the denominator of the former below and that of the 

latter above the Une):=^^^25±^ili22 ^35 x 2 x 100«£7000. Ans. 

By statement, 92^ : £6457 10::£lOO : £7000. 

Ex. 2. How much will a person receive for £7000 in the 3 per 
cents, at 92f, brokerage ^ per cent? 

Every £100 stock will realise £92f — ^ (the brokerage) « £92^ : then 
£7000 X 92i XW X 185 
100 -=• r^nr5{ =35^1«5-'^«*75- ^^ 

XXXVIIL 

Find the amount of stock which can be purchased by investing : — 

1. £6783 in the 3 per cents., at 76. 

2. £6129 in the 4 per cents., at 85^. 

3. £5048 in the S^ per cents., at 78|. 

4. How many shares can be purchased in a railway for £503 lOff., 
at 26^? 

5. How many Bank shares can be purchased for £4600 at 88f , bro- 
kerage included? 
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Find how much sterling money will be realised by selling :— 

6. £1870 lOs, Bd. in the 3} per cents, at 87. 

7. £1200 in the 4 per cents, at 92f. 

8. £1575 in the 3 per cents, at 75|. 

9. £4768 158. bank stock (£10 shares) at 35^, brokerage indnded. 
10. £6806 19«. 3d, in railway shares, at 76. 

149a Incoke of Intesthents. 

Ex. 3. What yearly income will a person secnre by investing 
£1991 15«. in the 3 per cents., at'96|? 
Here 96| gives £3 income, whence 96| : 1991} : £3 

771.7967. 

"8 4"--^- 

)^ 7967 ^ 47802 ^ 
Yf^y^-^y^ S ^-jY^^£62. Ana. 

Ex. 4. How mnch should a person invest in the 3} per cents, at 78 
to secure an income of £154? 
Every £78 invested secures an income of £3 lOs.i hence, 

£3 10: £154 :: 78 



X m 

I 44 X 78 b £3432. Arts, 

What income will arise from investing : — 

11. £2578 98. Aid. in the 3 per cents., at 72^. 

12. £2356 10«. 5d. in the 3 per cents., at 73|. 

13. £3963 48. 9^. in the 4 per cents., at 98}. 

14. £4473 16«. 8(2. in railway shares, paying 5 per cent, at 110} 

15. £1128 S8. 9</. in Royal Banks, at 28{, including brokerage, } 
paying 2} per cent 

150. Rates of Imtebest. 

Ex. 5. What is the rate of interest when the 8 per cents 

at 80? 

Here £80 gives £3: hence £100 will give 

100x8 300 „, . 
— TTX — ■•-;;7r«=3f Ana, 
80 80 * 

What rate of interest per cent per annum will be received by 

ing :— 

16. In the 3 per cents, at 84 : 4 per cents, at 90. 

17. In the Si per cents, at 88 : 4 per cents, at 96. 

18. In railway 5 per cent, preference shares, at 105|. 

19. In £lO shares Bank stock, paying 12 per csnt, at 30. 
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151, Transfers. 

Ex. 6. A person transfers his capital from the 3| per cents, at 77 
to the 4 per cents, at 89 : find the increase or decrease per cent in bis 
income. 

Every £77 gives him £S 105. income, before the transfer: whence 
3^ : 4 : : 77 : 88 : therefore £88 would give £4 in the 3^ per cents., 
but £89 is paid in the 4 per cents. Hence we have 89 — 88s£l loss 
on £4 income. 

.*. the loss on £100 income will be £25, that is, his income will be 
decreased 25 per cent 

Ex. 7. In a certain railway, the total amount in shares subscribed 
is £80000, of which there is £10000 preference shares at 5 per cent: 
the profits for the year are £3476 : what per centage will be paid npon 
the ordinary shares? 

£10000 preference at 5 per cent =^£500 : then £3475 —£500 =£2975 
the sum to be paid on the 70000, ordinary shares. 

Therefore 70000 : 100 :: £2975 : 4f Atu. 

Various DeparimenU, 

Ex. 8. A person sells out of the 3 per cents, at 96, and invests his 
money in railway 5 per cent stock at £106 13«. 4<f. : find how much 
per cent his income is increased.* 

Here ^ — « £3200, the sum which, if invested in the 8 per 

3 

cents., will give an income of £100 per annum. The same sain in- 
vested in 5 per cent stock at £106 13<. 4d. (106J), will retnm an 

mcome of — " ^oto = 10 x 5 x 3a£l50: hence £150- 

1063 ^^" 

£100=50, the increase ; that is, 50 per cent 

Ex. 9. What must be the market value of 5 per cent stock, in order 
that, after deducting the income-tax of 5d in the pound, it may yield 
4^ per cent interest ? 

Here £l gross income gives (the tax being paid) 19«. Id, net : the 

gross incomes the net income +Yg — ^ ( ~ ook*" 47 )» ^«nc« ^^ 10»' 

90 43 43 

net will require 90«. + — «. gross « 91 --». Now, if 100 produces -91 -- 

what sum will produce £5 ? 



* Since £96 «tock=£3 income, £i income=96-r3=:£32 stock. Now £82 inretted in 

£32x5 
the ridlway shares will bring an income of -—-^ — £1 lOt. : whence the gain it lOt. 

£10^ 

on £1 incomesSO per cent, ai before. 
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We may state, 
»1^». : lOOs. :: £100 : ^^^^ « ^=£l08f|»£l08 l5sAlld.An8. 

Education arid Constabulary Offices, 

20. When the 3 per cents, are at 89}, how much can be bonght for 
£540, allowing for commission ^ per cent upon the stock bought? 

21. A person who has j£2954 in the 3 per cents, at 80^, transfers his 
capital into the 4 per cents, at 98 : find the alteration in his income. 

22. When the 3 per cents, are at 91}, find how much can be bought 
for £540, allowing ^ per cent, for comipission upon the stock bought. 

23. A person sells £5000 consols at 94|, and on their rising he sells 
£5000 more at 95f ; on their again rising, he buys back the whole 
£10000 at 96. What does he lose on the transaction? 

24. A person sells out of the 3 per cents, at 96, and inyests his 
money in railway 5 per cent, stock at par: find how much per cent 
his income is increased? 

Inland Revenne. 

25. A person sells £7500 railway stock, which pays 6 per cent at 
120, and invests half the proceeds in the 3 per cent consols at 96, and 
the other half in the South Eastern stock, which pays 5^ per cent, at 
90. How is his annnal income affected? 

Various Departments, 

26. A person who has £1475 in the 3 per cents, at 75j, transfers it 
to the 5 per cents, at llOf : what is the alteration in his income? 

27. A person invests £9075 in the 3 per cents, at £90}, and on their 
rising to 91 transfers it to the 3^ per cents, at 93^ : how is his annual 
income affected ? 

28. If the 3 J per cents, be at 91, how much must I invest in them 
in order to have a yearly income of £932, after paying 7d, in the 
pound income-tax ? 

29. A person invests £9075 in the 3 per cents, at 90}, and on their 
rising to 91 transfers it to the 3 J per cents., at 97^ : what increase does 
he make thereby in his annual income ? 

30. A person sells £6000 3 per cent consols at 92}, and invests 
this sum in railway stock, paying 5 J per cent at 1 03 J. Find how his 
Income is affected (neglecting fractions of a penny). 

Admiralty, 

31. A person sells £8000 3 per cent consols at 92|, and invests the 
proceeds in railway shares (paying 5 per cent.) at 1 02 : how much is 
his income increased? 

h3 
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Varunu Departments, 

82. Compare the 3 per cenU. at 89|, and railway shares paying 
5 per cent at 102|. 



PROFIT AND LOSS. 

152. When a person sells an article for the same money 
which he paid for it^ he has no profit : when he sells it for 
twice its cost he gains ' cent, per cent.' If an article be 
sold for half as much more as was paid for it^ the gain is 50 
per cent., that is, £50 on every £100 of ontlaj : if sold for 
one- fourth as much more than its cost the gain is 25 per 
cent., and so on. It is also evident that, if half the number 
of articles be sold for what the whole cost, the gain on them 
is ^ cent., per cent.' If three-fourths the number of articles 
be sold for what the whole cost, the gain is 33 J- per cent.; if 
i of the number, the gain is 25 per cent. : if |, it is 66| per 
cent, and so on. 

The method of solving questions in this rule will be un- 
derstood from the following examples. 

Various Departments. 

Ex. 1. A person having £5704 I8s. ^cL lays out one-third in goods, 
which he sells for £2316 5s, lOd. : how much has he at last, and how 
much has he gained ? 

£ s. d. 
From 5704 18 4} his capital 
Takeiof it:=:rl901 12 4 

Cash remaining =3803 5 7 

Selling-price of goods a2316 5 10 
First cost of same -1901 12 9^ 

His gain » 414 13 0^ 
Original capital ^5704 18 4^ 

£6119 11 5 sum he has at last. ilNs. 
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Education Office (London), 

Ex. 2. If 20 lbs. 4 02. of tea at 5s, lOef. per pound be mixed wi 
46 lbs. 6 oz. at 4«. Sd, and 35 lbs. 6 ox. at 6«. Sd, and the mixture 1 
sold at 6«. per ponnd, what will be the gain or loss, and what the ga 
or lo88 per cent ? 

£ », d, 
20 lbs. 4 oz. ® 58, lOd.^ 5 18 1^ 
46 lbs. 6 oz. @ 4«. 3d, » 9 17 1| 
S5 lbs. 6 ox. (^ 6«. 8c/. =11 15 10 

102 lbs. prime cost of «=27 11 Of 
Again, 102 lbs. @ 6«. »30 12 

Snbtract first cost and the gain is £3 llf 
For the gain per cent we haye, 

jS27 11 o{ : 100 :: £s o ii} 

8 8 



I 

i 



220 8 5 24 7 7 

20 20 

4408 487 

. 12 12 



52901 5851 

100 



52901)585100 (£ll U, 2i|{g|d Ans. 
581911 



3189 
20 

63780(1 
52901 




130548(2 
105802 

24746 



52901 



• Customs and Excise. 

Ex. 3. By selling cloth at the rate of I2s, per jard £U 
was gained. What per cent would be gained when it was t 
rate of 10«. 6d, per jard ? 
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Here £115 : 100 :: 12.. : i^^-.?2^-^-10j§.. tbe priiM 
cost per yard. 
Now 10^-10|g-10|i-10}gs^.ihe gain per yard. 

Whence lOjg : 100::^ 

Multiply the first and 46 46 

third by 46 (»1). ^^ . ^q^.T^ 

l^.io^|«12*. 6d: ^ 

XXXIX. 

1. How mnst batter be sold which cost £S lis. per ewt. to gain 16 
per cent. ? 

2. A merchant sold 200 yards of cloth for £75, and gained 15 per 
cent ; what did the cloth cost him per yard ? 

3. If 10 per cent, be gained by selling butter at £S 6s. Sd. per cvt, 
what will be gained per cent, by selling it at 7^ per lb. ? 

4. Bought 4 packs wool, at £130 10s. each, and sold the whole at 20 
per cent profit ; what was the selling price per pack ? 

5. A person sells a horse for £60, and loses 20 per cent, while he 
should have gained 12 per cent ; how much did he pay for the horse, 
and what is his entire loss? 

6. If I sell cloth at 15«. per yard, and lose 10 per cent, what should 
be the selling price per yard to gain 18 per cent ? 

7. What is gained by selling 178 cwts. 2qr8. 14 lbs. of beef at G^d, 
per lb., which was bought at £2 ISs. 4d, per cwt ? 

8. By selling 178 cwts. 2 qrs. 14 lbs. at 6^. per lb., I gain 13} per 
cent ; what was the first cost of the whole ? 

9. How much merchandize, at 7^. per lb., at a gain of £6 IBs, 4i. 
per cent, must be sold to gain £63 12«. Sd. ? 

10. Bought 500 stones of sugar upon which I gained £14 lis, Sd., 
and found I had gained 12} per cent ; what was my buying and 
selling price per stone ? 

War Department 

11. If 23 lbs. at 2«. are mixed with 27 lbs. at 3«. and the mixture is 
sold at 28. 9(2. per lb., what is the total gain, and whatfis the gain per 
cent on the money laid out ? 
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Various Departments, 

12. By seUing an article for £9 10«. the seller loses 5 per cent, on 
Ills outlay ; what -would be his loss or gain per cent , if he sold it for 
jgll 17*. edl ? 

13. A grocer buys 3 cwts. of sugar at 5^. per pound, and 7 cwts. at 
^d. ; he sells 5^ cwts. at 5^. per pound ; at what rate per pound must 
he sell the remainder in order to make 50 per cent, on his whole 
outlay ? 

14. A person buys teas at 3«. and 4*. the poundi and mixes them in 
the proportion of 4 to 7 ; what will he gain per cent by selling the mix- 
ture at 4*. 2d, per pound ? 



AVERAGES AND PERCENTAGES. 

153. ' An Average is a mean or medium of two or more 
quantities,' and is usually found by dividing the sum of the 
quantities by the number of them. A percentage is a com- 
parison of the gains or losses in trade^ the increaee or de- 
crease in population, &c., with 100 as a common standard. 

Editcation and Constabulary Offices, 

Ex. 1. Find the average of 17J, 25j, 96f, 10, 0, 42}, 56 ; and ex- 
press the fractional part decimally. 

17* 
25| 
96f 
10 

42} 
56 

2471=247-875 
Then 247-875^7 the number of quantities = 35-4 10714286 Ans, 

Ex. 2. In a certain office there is one person receiving £2000, two 
who receive £1100 each, six who receive £400, twelve who receive 
£200 each, and eighteen who receive £90 each j what is the average 
iucome of the persons employed in the office ? 



168 
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The total salaries of all is 
£10620, and the total number of 
persons employed is 39 ; hence 
the reason of tJie annexed opera- 
tion. 



Ix2000»2000 

2x1100-2200 

6x 400^2400 

12 X 200-2400 

18 X 90-1620 



89 



89)10620 

78 (£272 6<. l\^,Ani. 

282 
273 

90 

78 

12 
20 



89)240(6 
234 

6 
12 

89)72(1 
89 

88 

39 

India Office, 

Ex. 8. In 1858 the yalue of £100 tithe rent charge, reckoned on the 

average price of com in the 7 jears immediately preceding, was £105 ; 

in 1859, reckoned in the like way, it is 3 per cent more. If it were 

reckoned on the price in 1851 only, it wonld be bat £69. What woold 

it be if reckoned on the price in 1858 only ? 
seven yean. 

185n 

1852 

1853 

1854 >£105 average. 

1855 Total for these seven years— 105 x7B£7d5. For the 

1856 J^' ^^^1 ^t ^^ ^69 * therefore for the other six years the 
I857J to^ ^^ £735-£69»£666 (1852—57 inclusive). 

Again, 8 per cent more than £105- — ^^^ -£108 3*. the aver- 
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age for (he seren years, which multiplied by 7 gires the total for these 
7 yean, 

1852-1 

1853 

1854 

1855l'£i08 3«. x7rf. = £757 1*. 
1856 
1857 
1858. 
whence, £757 Is. — £666 » £9 1 1 «. Ans, 

Education Offices (^London and Dublin), and Constabulary Office, 

Ex. 4. The populations of 3 towns in the year 1841 were 20325, 
41304, and 6117 ; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent ; find the average population of the 3 towns in 
1851. 

The population of the first m 1851 was ^^^ *■ — z 

22154*25. 
The population of second was —r =413*04x110 



100 



45434-40. 



rpu 1 *• * *v *i,-«j - 6117 x^i^ 6117x28 
The population of the third was Hq^ o^ — 



25 



685104. 



Then 22154*25 
45434*4 
6851-04 



3)74439*69 Total population in 1851. 
24813-23 Average pop. in 1851. Ans, 
Ex. 5. From the following table relating to Ireland : — 



Year. 


Number of Roman Catholics. 


• 

Number of Epiicopalians. 


1834 
1861 


6436060 
4505265 


853160 
691872 



Find (1) the decrease per cent, of Roman Catholics ; (2) that of Epis- 
copalians ; (3) the percentage proportion of members of the Established 
Church, in 1834 and also in 1861, to the Roman Catholics. 
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From 6436060 
Take 4505265 

1930795 b decrease of Roman Catholics ; whence decrease per 

cent.l?25Z?«iL»5?«29-9996... 
6436060 

From 853160 

Take 691872 



161288 ^decrease of memhers of the Established Chuch; 

V A * 161288 yl00 _,a.Q^^^^ 

whence decrease per cents — g.g.gQ — ■*io 90477... 

For the percentage proportion in 1834 

6436060 : 853160 :: 100 : 13*25593... 
and in 1861, 4505265 : 691872 :: 100 : 15'3569... 

XL. 

Education Office (Dublin) 

1. If bj selling wine at 15s. per gallon I lose 10 per cent, at wbat 
price must it be sold to gain 15 per cent ? 

The following have been proposed tn Educatioti Offices (^England and 
Ireland) and th£ Constabulary (^Ireland), 

2. Find the average of 13, 27, 0, 32, 106, 86 ; and express the frac- 
tional part decimally. 

3. The population of five parishes being 1236, 452, 364, 516, and 
3430 respectively, find what the population of a sixth parish most be 
in order that the average population of the six may be 1256*5. 

4. A person has I of a ship worth £3484 which is insured for 91| per 
cent of its real value ; what would he lose in case of the ship being 
lost? 

5. The population of 3 towns in the year 1841 were 21326, 42324, 
and 6706 ; and in the year 1851 it was found that the first two had in- 
creased 12 and. 10 per cent respectively, and the last decreased 18 per 
cent ; find the average population of the 3 towns in the year 1851. 

6. If a person sells 22 articles for the same money which he paid for 
36, what does he gain per cent on his outlay ? 

7. Find the average of 13, 27, 0, 46, 72, 86 ; and express the frac- 
tional part decimally. 

8. If goods which were bought at £2 5s, lOd, per cwt be sold at 
£2 lU. 4d, what is the gain per cent ? 

9. If by selling an article at £l Is. 9d, a pound I gain 16 per cent 
on my outlay, what was its prime cost ? 
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10. What 18 the premium on a policy of insarance for £9626 1 la, Sd, 
at £2 128. per cent ? 

11. A grocer buys 3 cwts. of sugar at 5d. per poifhd and 7 cwts. at 
6^ ; he sells 5} cwts. at 5}dL per lb. ; at what rate must he sell the 
vtemainder to make 25 per cent, on his outlay ? 

12. An army lost 18 per cent of its strength by disease and desertion, 
mod then lost 14 per cent of the remainder in battle ; the number then 
T^maining was 84624 ; of how many did the army originally consist ? 

IS. In 1841 the population of Great Britain was 21476000, and thai 
of Ireland 7310000. In 1851 the former had increased 8*46 per cent, 
and the latter had decreased 12'5 per cent. Find the increase per cent 
in the population of the whole kingdom. 

14. A ship Talued at £14500 is insured at £S lOs. per cent, and hei 
cargo, Talued at £32000^ is insured at £5 per cent. Find the whole cost 
of insurance. 

15. Having giyen the following table : 



Lmgth of Rail- 
way in Enftland 
in 1840. 


Number of 


MUet. 


First Cls. Pasiengen. 


Second Class. 


Tliird Class. 


4355*5 


6186899 


18844152 


24848312 



Find (1) the average number per mile of each class. 

16, (2) the percentage proportion of each of the three classes. 
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154. ^ If a number is multiplied by itself, the product it 
called the second power or square of that number.' Thus 
6 X 6=36 ; 36 is the second power or square of 6 : and since 
10x10=100; 100 is the square of 10. The numbers C 
and 10 are said to be involved, and are called roots in re* 
ference to their powers : 6 is the square root of 36. 

If the square or second power of any number be mul i- 



/ 
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plied by its rooty the product is the third power or cttbe of 
that number. If the third power be multiplied bj the root, 
the product is t^e fourth power, and so on. 

Thus, 36 X 6 (6 X 6 X 6)== 216, the third power of 6 ; and 
4 X 2 (2 X 2 X 2)=8, the third power or cube of 2 ; also 8 
x2=16, the fourth power of 2. 

The number of times a root is to be taken as factor is 
indicated by an index, which also points out the power 
or degree to which the root is to be involved. Thns 
we8a7 6«=36; 2a=4 5 and 68=216. 

ISS. To raise a number to any power, multiply the nom- 
ber by itself, and this product again by the number, and so 
on, until the number has been used as multiplier a timefeff 
than the index« The second power of a number when mul- 
tiplied by itself gives the fourth power. The second power 
multiplied by the third gives the fifth, and so on according 
to the sum of the indices of the powers multiplied* 

Ex. 1. Raise 8 to the fifth power. 

Here, 8 x 8b 64, second power; 64x8»5l2, the third power; 
512 X 8«:4096, the fourth power ; 4096 x 8^:32768, the fifth power. 

With fractions, raise their terms to the required power, 
and write the result as a fraction. Or, reduce vulgar frac- 
tions to decimals, and raise the decimal to the required 
power. It will generally be most convenient to reduce 
mixed numbers to improper fractions, before multiplying. 

Involve the following to the powers indicated by their 
indices : — 

XLI. 

1. 22% 30». 4. 44», |«. 

2. •04«, 8-6«. 5. 36», 20«. 

3. 12", 105». 6. 367*, 19*. 
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EVOLUTION. 

XS6- JEvoluHon is the finding of roots when anj power of 
these roots is given. 

The second powers of the first ten numbers are 1, 4, 9, 
16^ 25, 36, 49, 64, 81, 100 ; therefore all square numbers, 
whose roots can be exactly found, must end either in 1, 4, 5, 
6, 9, or 0. 

The sign a/> when placed before a number denotes that 
the square root of that number is to be taken : thus, //36 = 
6; ^100=10. 

The extraction of any other root is indicated bj writing 
its index within this sign : thus, for the extraction of the 
third root, write, ^ ; ^8=2 ; and -^64=4. 

Z57> To find the square root of a number. 

Rule. — 1^. Divide the number into periods of two 
figures each, commencing at the units' place, proceeding 
towards the left in whole numbers, and towards the right in 
decimals. 

2^. Find a square number equal to, or next less than the 
left-hand period ; write it under the period, and place its 
root as a quotient figure. 

3^. From the left-hand period^ take the number written 
under it, and annex the next period to the remainder for a 
dividend. 

4°. For a divisor, write a after twice that part of the 
root already found ; find how often this number is contained 
in the dividend ; write the quotient figure in the ]place of 
the in the divisor, as well as in the quotient. 

5°. Then multiply the divisor, thus changed, by the last 
figure of the quotient, and write the product under the divi- 
dend and subtract. 

6°. Bring down the next period to the remainder for a 
new dividend, and double the quotient for a new divisor as 
before. In finding the decimals of a root which has no deci- 
mal figures in the power, annex 00 for period : in circulators, 
bring down two of the circulating figures. 
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10,69,29 
Trial divisor, 60 9 

(327 Am, 

Divisor, 62) 169 
Trial divisor, 640 124 



Divisor, 647) 



4529 
4529 



War Department 

Ex. 1. Extract the square root of 106929. 

In this example, first divide 
the namber into periods and 
we get 10 for the left-hand 
period. The next less equare 
namber to which is 9 ; the 
root of 9 is 3, which is placed 

in the quotient Next take 

9 from 10, and bring down 

69» the nextperiody to the remainder. For a divisor double 3, which 
gives 6, to which annex ; then try how often 60 is contained in 169, 
and place the next quotient figure, 2, both in quotient and divisor, 
multiply 62 by 2, subtract 124 from 169, and bring down the next 
period. For a new divisor, multiply 82 by 2 = 64, which write, 640 for 
trial divisor, as before. 

Ex. 2. Find the square roots of 81830116 and 197*739844. 

In both these examples there is a in the root, which is written in 
divisor as well as quotient 



81,83,01,16 
81 

^(9046 Ans. 

1804) 8301 
7216 



1,97-73,98,44 
I 

(14*062 ^iM. 

24) 97 
96 



18086) 108516 
108516 



2806)17398 
16836 



28122) 56244 
56244 



Ex. 3. Extract the square root of 5 and that of 3|. 



5 

4 

42) 100 
84 



(2*23606.. 



443) 1600 
1329 



4466) 27100 
26796 



3-6 
I 

(1*9148,.. 

29) 266 
261 

881) 566 
381 



3824) 18566 
15296 



447206) 3040000 
2683236 



356764... 



88288) 827066 
306304 



i^ 
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Iq extracting the square root of 3} we could haye said 3|»V ; 

then since ^i^ll^we have ^/ /liiL?\ =rJ5£^: hence we could 
* 3x3 V3x3/ 3 

ilnd ^/3} by finding the square root of 33 and diyiding it by 3. 

XLH, . 

India Board. 

1. Extract the square root of 2854*7649. 

Competitive Examinations in Science and Arty jfc. 

2. Extract the square root of 406278*76. 
8. w w 26255. 

Various Departments, 
4. Find the square root of 5^ 

>» >» 

♦» >» 

>» 99 

»» >» 



5. 
6. 
7. 
8. 
9. 



49660209. 

7 0032. 

1293785. 



Sx4«= 
3x4x7» 

7«= 



Z58- Extraction of the third or cube root, 

Ex. 1. Find the cub^B root of 108190397125. 
We first divide the number 
into periods of three figures 
each, just as in Numeration. 
Then look for the nearest cube 
root of 108, the left-hand 
period, which is 4 ; after sub- 
tracting its cube we have 44 as 

remainder. To this we bring 

down the next period, 190 ; 

then take 3 times the square of 

4, making 48, to which we annex 

00, for the trial divisor : then, 

44190 divided by 4800 gives 7, 

the next figure of the root. 

For the complete divisor take 3 

times the previous part of the 

root and multiply it by 7 b84, 

to which annex ; to this add 



3 X 47 X 6 
6« 



4800 
> 840' 
» 49 

5689 
49 

662700 
« 8460 
» 36 

671196 
36. 



108,190,397,125 

64 
(4765 

44190 

39823 



4367397 
4027176 

340221125 
340221125 



3x476x5«» 
6«= 



67972800 

71400 

25 

68044225 
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7<«49 : these three nnmben added give 5689, which multiply by 7, and 
placing the product under the diyidend subtract, and bring down the 
next period, and so on. For the next divisor add 840 and 49 and 5689 
and 49, the four numbers connected by the bracket, to which add 00, 
as before, for the next tried divisor, 662700. Every muxessive diyisor 
is found in the same manner, and the work will stand as in the ex* 
ample. 

In extracting the cube root of fractions we proceed in a 
similar manner as in finding the square root ; add three 
cyphers for decimal figures, and three circulating figures if 
the fraction be a circulator. 

XLin. 

Extract the cube root of: — ■ 

1. 356858433357. 

2. 881234*287298. 

3. 673834153663. 

4. 5164iJi. 

ConstaJtndary. 

5. Extract ^25 to 3 places of decimals. 

Various Departments,* 

6. Extract the cube root of 134217728. 

7. „ „ 12167. 

8. „ „ 228099131. 

9. „ „ 493039. 

India Office, 

10. Extract the cube root of 1194389981. 



* Almost always at Competitive Examinations. 

The rules for the extraction of the square and cube roots Just given, enable ai to 
find the fourth, sixth, eighth, &c. roots. 

To find the 4th root, take the square root of the square root. 

To find the 6th root, take the square root of the cube root. 

To find the 8th root, extract the square root three times ; and for the 9th root, take 
the cube root three times. From the equations below the student will at once under- 
stand the reason. ^ ^ ^ ^ «_. 
e«»6»xC» Or, *<=««*« 

00-63x63 afi^r^tfl 

GBs6Xx6>x62 g'^r^g^jfl 

69s69 xfi^ x6> K^smjfljfiifl and so on. 
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PROGRESSIONS. 

159> When several numbers follow one another in regu- 
ur order hj the addition or subtraction of the same number, 
hey form a series or Arithmetical Progression, 

Thus 5, 7, 9, 11, &c., each successive number increasing 
)y 2, form an increasing series : and 12, 9, 6, &c. each 
tQccessive number being 3 less than the preceding, form a 
decreasing series. The number added or subtracted is 
ailed the common difference, 

l60. To find the sum of an Arithmetical Series, 
Rule. — Multiply the sum of the extremes (the first and 
St terms) by half the number of terms. 

£x. 1. If the greatest term be 27, the least 3, and the number of 

(ins 7, what is the sum of the series ? 

27 
3 

30 X 7 

Sum of extremes «=dO ; then « 15 x 7 » 105 Ans, 

2 

161. To find the Common Difference. 
Rule. — Divide the difference of the extremes by one less 
lan the number of terms. 

Ex. 2. The extremes are 2 and 39^ and the number of terms 13, 

hat is the common dififcrence*? 

39J 
2 

Difference of extremes -37^ 

13 — 1 = 12 one less than number of terms ; then — i<»3i the com- 

12 " 

lon difference, and the series will be 2, 5|, 8^, &c. 

XLIV. 

1. Find the simi of the series when the least term is 3, the greatest 
0, and the number of terms 10. 



i 
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2. If the extremes be 6 and 42 and the number of terms 7, wl 
the common difference ? 

8. The least term is 3, the greatest 9 ; find the som of the series, 
number of terms being 9 ? 

4. In the last question what is the common difference ? 

5. The sum of the series is 54 and the extremes 7 and 1 1 ; what is ti 
common difference ? 

6. Find the sum of 15 terms of the series 5*2, 6*1, 7, &c 

7. Find the sum of 22 terms of the series 1, I'd, 1*6, 1*9, &c. 

8. Determine the common difference of a series the sum of irhich is 
16*714285, the number of terms 9, and the last term 3. 

162. In a Geometrical Progression the numbers increase 
or decrease by the multiplication or division bj a number . 
called the raHo. Thus 3, 6 (3 x 2), 12 (6 x 2), 24 (12 x2) 
is an increasing series. On the contrary 64, 32 (64-^2^ 
16 (32-^-2), 8 (16-S-2) is a decreasing series. 

163. To find any term of a Geometrical Series. 

KuLE. — Raise the ratio to a power indicated by one less 
than the number of terms as index, and multiply (divide in 
a decreasing series) the least term by the product. 

Ex. 2. The common ratio is 3, the number of terms is 7, and one 
extreme is 9 ; to find the other. 

Here 3««729 ; then 739 x 9»6561. Ans, 

In this example the fourth term will be S'x9b27 x9»243: in 
like manner any other term maj be found. 

164. To find the sum of a Geometrical Series, 

Rule. — Divide the difiference of the extremes by one less 
than the ratio ; then add that quotient to the greater ex- 
treme for the sum of the series. 

Ex. 3. Given the extremes 7 and 54432, and the ratio 6 ; required 
the sum of the series. 

Here 54432 - 7 » 54425 : then 54425 -»- 5 « 1 0885, and 10885 + 54438 
*==65317. Ans. 

9. The extremes are 3 and 117^, the conunon ratio 2^, what is the 
sum of the series ? 
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10. In the aboTe what is the fourth term? 

il. The. first term is 4, the number of terms 6, and the common 
ntio 4 ; sum the series. 

12. What is the fifth term in the last example ? 

13. The common ratio is *d, the first term 27, and the number of 
temu 7, what is the sum of the series ? 

14. What is the fourth term in the last question ? 



COMPOUND INTEREST. 

165. To find the Compound Interest 

Rule.— I. — 1°. Add the interest due at the end of each 
^ear to the principal that produced it. 

2. Consider this amount as principal for the next year, to 
tvhich add its interest, as before; and so on, until the end 
of the given time. 

Ex. 1. What is the amount of £760 in 4 years, at 5 per cent, com- 
>0Qnd interest ? 

By DecimaU. £1^0 is the first principal. 

760 5^5 — SS first t/ear*s interest 

760 X 05- 38 

798 is the second principal 

798 ^~ 39 I8s. second year's interest 

798 X '05= 39-9 

837 18*. t« the third principal. 

837*9 j^«« 41 17 lOf third year's interest 

837-9 x«05« 41-895 879 \ 5 10^ is the fi}urth principal 
^» 43 19 9^fourth year's interest 



879-795 



879'795 X '05 = 43*98975 £923 Us, 8|J<f. amount in four years. 



923-78475 « 
£923 15*. 8'34<f. Ans. 

The interest being 5 per cent, we take ^ of the principal. It is 
ecessary to remark that when the payments are made half-yearly we 
lust substitute the word 'half-year ' for * year' in the rule. 

I 
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16e. Rule.— n. — 1^. Find the amoant of £1 for a jear, 
at the given rate, by simple interest. 

2^. Involve this amoant to the power indicated by 
number of payments as index, and multiply the result bj 
the principal for the compound interest. 

The same example, £760 for 4 years, at 5 per cent 
Here, £l amounts to £1*05 at the end of a year, for I x '05 + 1 »1H)5> 
Then 1 05« « 1-21550625, and £760 (the principal) x 1*21550625 « 
923*78475— £923 15«. 8*34<i. the Ans., as above. The compoond 
interest is £923 15«. 8*34</.-£760=£l63 I5s. S'34d. 

Various Departments. 

Ex. 2. What will be the amount of £825 at the end of two yean, at 
4 per cent, per annum compound interest, the interest accruing doe half- 
yearly? 

The amount of £1 in half a year, at 4 per cent, per annum ^102: 
then by Rule II. 1*02* « 1*08243216 : then 1*08243216 x£825- 
893*006532 s £893 Qs, l*56768(f. Ans, 

Reason of Rule II — l^. The amount of £l for a year is 1*05, 
and siDce any two principals must be proportional to their correspond- 
ing amounts, for the same time and at the same rate, 

£1 principal : 1*05 principal for second year :: 1*05 amount of £\ « 
a year I 1*05 x 1*05 the amount of j^l*05 in a year. Again, I : 1*05 
:.r05 X 105 : l*05 x 105 x 1*05, the amount of £l for three yeaw, 
which is the product of three factors, each factor being the amount of 
£1 for a year. 

2^. It is eTident that £l : its amount for any time :: any other 
principal : its amount for the same time. 

167- To find the 'present worth of any sum to be paid 
hereafter at compound interest, * 

Rule. — ^Divide the given sum by the amount of £1 for 
the given time and at the same rate. 

Ex. 1. What sum will amount to £347 5s, 9d, in 3 years, at 5 per 
cent, compound interest ? 
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The amount of £l, at 5 per cent, for 3 years is l*05'o. 1*157625 : then 
5347 58. 9rf.+l-157625=£347-2876-^l'157625«£300. Ana. 

Reason. — The reason is evident from ICC. 

XLV. 

1. What som will produce £965 15«. 10}<f. in 4 years, at 6 per cent 
per annum? 

2. What sum will amount to £743 1 la, 3^ in 14 years, at 6 per cent 
xr annum ? 

3. What sum, in 3 years, will amount to £173 12«. 10^., at 5 per 
^ent compound interest ? 

4. At 6 per cent in 4 years, what will amount to £277 18«. 0*896(f. 
t compound interest ? 

5. What sum, in one year, the interest accruing half-yearly, at 2^ per 
int, will amount to £512 11«. 6^? 

India Board, 

6. Hnd the amount of £4800 in 3 years, at 3| per cent, compound 
iterest? 

• Variaua Examinationa. 

7. What will £275 amount to in 4 years at 5 per cent, compound 
terest? 

8. Find the amount of £240 in 4 years, at 3 per cent, compound 
terest. 

9. Find the amount of £550 at the end of 4 years, at 5 per cent., 
impound interest 

10. Find the amount of £8600 in 4 years, at 5| per cent, compound 
terest. 

1 1. Find the amount of £225 for 3 years, at 4^ per cent, compound 
iterest 

12. How much will £8000 amount to in 4 years, at 3^ per cent., 
>mpound interest ? 
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168. A logarithm of a number ^ is that index, which when 
onnected with some constant positiye root> or base, repre- 

I 2 
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sents the value of the namber.' Logarithms serve to fucili- 
tate namerical computations. The base of our common 
system of logarithms is 10. Anj other number maj be made 
the base of a system of logarithms except unity; but 10 being 
the common ratio of our system of notation is peculiarlj 
adapted for a base. 



10« 


Number. 
10 


Log. 

1 


3 


10« 
10» 


100 
1000 


2 i 

3 


10* 


10000 


4 


- 


10» 


100000 


5 


9 


Uf 


1000000 


6 


' 



From the above table it is evident that, as the log of 10 
is 1 and that of 100^ 2, the logs of all numbers between 10 
and 100 will be more than 1 and less than 2 ; the logs of all 
numbers between 100 and 1000 will be more than 2 and less 
than 3, and the logs of all numbers less than 10 will be less 
than 1. 

The whole number 1, 2, 3» &c., which is always one 
less than the number of figures in a whole number, and 
in a decimal, one more than the number of prefixed ciphers, 
is called the index or characteristic of the logarithm, and 
being so easily known is never written in tables of logs. 
The decimal fraction annexed to the characteristic of a logi 
is called the mantissa. In fact, a log of a number is sn 
index of the base expressing a certain power, to which 
if the base be involved it will produce that number. 

If 6 be taken as the base of a system, we have : 







Number. 


Log. 




6» 


6 


1 




6« 


36 


2 




6» 


216 


3 




6* 


1296 


4 


and so on. 
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169. To multiply numbers, 

BuLE. — The number corresponding to the sum of their 
logs will be the product 

Thus to mnltiplj 100 by 1000. 

Log 100 + log 1000b2 + 3:=5 the log of prodact, the number cor- 
ntponding to which in the table is lOOOOa 

170. To divide numbers, 

fiuLE. — Subtract the log of the divisor from that of the 
ilividend, and the number corresponding to the difference 
^U be the quotient. 

Thus to divide log 1000000 by 100. 
log 1000000 »6 
log 100 =2 

log of quotient » 4, the number corresponding to which is 10000. 

171> To involve a number* 

Rule. — Multiply its log by the index of the power, and 
he product will be the log of the power. 

Thus to raise 10 to the 5th power (10*). 

Log lOssi: then 1 x 5=^5, the number corresponding to which is 
OOOOO ; hence 10*« 100000. 

172. To evolve a number. 

Rule. — ^Divide its log by the index of the required root 
)r log of root. 



Thus, to find the a/ 10000. 

Log 10000 « 4, and 4 + 2 (the index of the root) » 2, the number 
irresponding to which is 100 ; hence a/ 10000^100. 

Find the ^TOOOOOO. 

Log 1000000 = 6, then 6 -hS (the index of root) » 2, the number corre- 
londing to which is 100. 

The above are the four fundamental rules in which the use of logs 
>breYiate calculations. 
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173. Logs of the ten digits. 

Number. Log. 

1-0 

2«'S010300 

3 = -477l2l3 
(2 X 2) 4 «*6020600* '8010300 x 2 

5 » '6989700 
(3 X 2) 6«'7781513-'4771213 x 2 

7 = '8450980 
(4 X 2) 8»'9030900» '3010300 x 3, or- '60206 + -3010300 
(3x3) 9s'9542425«*4771213 x 2 
10«1' 

Having the log of 2, we can find the logs of 4 (2 x 2), 8 (2 x 2 x2> 
16, and so on ; and having log 3, we can find logs of 6, 9, 27, &c ; and 
also the logs of all numbers formed of these digits in same order, such 
as 40, 80, -4, 04, &c. &c« 

174. The nuintissa of all nambei^ exptessed by the same 
figures is the same, and the logs of such numbers wiU 
only vary in the index or characteristic ; for any number 
will be divided by 10 by subtracting 1 from its character- 
istic. 

Hence, log 9376*54 » 3*972043 

log 937'654»2*972043 

log 93*7654^=1*972043 

log 9*37654 » '972043 

log '937654 »1'972043 

log '0937654 b2*972043 

175. When the characteristic is negative/ as that of a 
decimal, the negative sign is written over the number as 
above. 

The log of a fraction will be the excess of the log of i ts 
numerator above that of its denominator. The log of a 
mixed number may be found by reducing it to an improper 
fraction. 
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179i To find a fourth proportioned to three numbers, 

Frnd a fonrtli proportional to 8 : 35 : : 36. 

log 35 » (log 7 +log 5)- 1-5440680 
and log 36-»(log 9 -i-log 4)- 1*5563025 

sum of logs 3* 1 003705 
subtract log 8 » (log 2x3)— 9030900 

log of answer ««2*1972805 
The number corresponding to which is 1 57*5 

The above result is found by adding the logs of the second and 
third terms, and subtracting log of first term from the suul 

Colonial Office, 

Ex. 1. Define a logarithm, and having given log 2 « 3010300, log 

«»4771213, find log 86, log 75, and log t^wa2. 

Here, log 2 « -3010300 1 , , 
log3«-4771213j 

log 6»*7781513; henCe (171) 
log 36- 1*5563026. 

Again, since log 6 » '7781513 and log 10—1 

log 60 is- 1*7781513, and since 
log 2-*3010300, log 4- *6020600; therefore log 15 (60H-4) 
- 1 •7781513— *6020600* 1*1760913 

and log 150 (15 X 10) -21 760913 1^^^^^ 

log 2- -3010300 J 

Hence log 75(150-h2)- 1*8750613 

Again, since log 6— '7781513 1 ,, 
and log 2- '30103001 

log 12-10791813 
hence log *0012 - 3*0791813 ; and log V'0012-3'0791818 + 6*- 
1*5131968. 

XLVL 

Admiralty. 
1. What is the characteristic of a logarithm ? 

* In diriding a log with a uegatlTe characterlitic by a whole number, add >ucb a 
number as will make the characteristic dlTiiible, thus: ^-7336990 -r7^( —4 + 4) + 
8-738638-1-7 8 7'+ 4733638+7 -1*674804. 
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2. HaTiDg given log 2 o. •3010300, log 3^-4771213, find log 24, log 
75, and V^i-u. 

War Department 

3. Explain some of tbe uses of logarithms. Given log 2 = -301 0300, 
and log 3»*4771213, find the logarithms of 5, of 15, and of *15. 

India Board. 

4. Find by logarithms the number of digits in (512)^, and find also by 
logarithms a fourth proportional to *00625, *005, '064, having given 
log 2 » -301030. 

VariouM Examinatunu, 

5. What is a logarithm? 

6. What is the ordinary base in use, and what is the peculiar advan- 
tage of it ? 

7.* Given log 3 =-4771213, and log 7 « -8450980, find log 63 and log 

S.^Find log of 5|, given log 2»'301030 and log 3»*4771213. 



EXAMINATION PAPERS. 
XLVn. 

The following 8 questions have been set to Labourers^ Viewers^ &c., 

under War Office, 

1. Add together, 4275 2. 9036 

529 1572 

3708 29 

94 805 



3. From 5923 4. From 6057 

Take 3802 Take 3069 

5. Multiply 235 by 3. 

6. Multiply 567 by 13. 

7. Divide 204 by 6. 

8. Divide 493 by 23. 

* Not proposed in any Ddparttnent. 
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XLvm. 



ThefaUowing 6 questions were set to Wardersy jrc, in Prisons^' 

Time allowed, 20 minutes. 



1. 


Add together, 


5976 


2. 9287 






176 


5488 






5414 


136 






483 


8148 


3. 




2507 


4. 187 






7447 


2579 






284 


8238 






4284 


2254 


5. 


From 


75846 


6. From 67833 




Take 


48588 


Take 9934 



XLTX. 

Letter Carriers and Rural Messengers. (Time 15 minutes,) 
1. Add together— 



6021 


2. 462 


3. 8248 


4. 524 


656 


8588 


3207 


9243 


6728 


306 


589 


3680 


339 


6834 


2438 


3054 



L. 

Set to Office Keepers, Messengers, (fc, (Time, 2 hours.) 

1. Write down in figores seventj thousand one hundred and three. 

2. Write out in words 607035. 

3. Add together — £ s, d. 

47961344 4. 1934 8 7^^ 

78169405 1908 14 7^ 

79818653 4398 10 9 

96786637 8799 17 2^ 

35273337 817 3 6| 

2694153 4831 2 11^ 

I 3 
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& 


«. 


d 


5. From 206497677 


6. From 30347 


14 


3* 


Take 166479499 


Take 28987 


9 


7i 



7. Multiply 4794601 by 304. 

8. ^£9479 7«. 5^. by 8. 

9. „ £7321 2«. 9}<i. by 97. 

10. Divide 2572347 by 7. 

11. „ 2749344 by 56. 

12. „ £2936 7«. 6<f. by 6. 

LI. 

Out'door Officers in CuMtouu. (Time^ 3 hours.} 

1. Write down under each other and add 367421, 5267, 924, 131 
17890,27, and 141109. 

2. Subtract 5207 from 207202. 

3. Add together — £ 

10099003 4. 3522 

10584769 304 

68537981 6763 

12659921 8713 

967989 917 

2694135 4831 



8, 


d. 


9 


5 


12 


3 


9 


10 


8 


10 


6 


3 


2 


11 



5. From 201076585 6. 30608 14 2 

Take 181589478 27876 16 7 



Tcma cwtt. qrt. lb«. 
7. 84 16 '3 18 8. From 54 8 1 17 

Take 9 16 3 22 



Tom c«ti. 
84 16 


qn. 
3 


lbs. 
18 


I 2 


2 


14 


56 13 


3 


22 


19 8 


2 


16 


5 4 


1 


9 



lbs. OS. dwts. gn. 

9. From 169 6 14 17 

Take 83 7 15 20 



10. Multiply 5301201 by 75023. 

11. „ £4828 6«. 4]dby 7. 

12. „ 5 tons 3 cwts. 2 qrs. 4 Ibe. by 89. 

13. „ £4516 lU. 6^ by 620. 

14. Divide 753477205876 by 5. 

15. „ 679475247390 by 341. 

16. „ 5 yds. 2 ft 11 in. by 12. 
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17. Divide £3509768 16«. Id, hj 133. 

18. In 49 tons 15 cwts. 2 qrs. 14 lbs. how many pounds? 

19. In 467 tims 3 hhds. 26 gallons 2 qrts. 1 pt of wine how many 
pints? 

20. In 2160000 cubic inches, how many loads of hewn timber ? 

21. Reduce 159 quarters of com to quarts. 

Ul. 

Open Competition for the situation of Apprentice in Dockjforde, 

{TimeZhowrs,) 

1. Write down in figures four hundred million fiye hundred and ten. 

2. Write out in words 77005003. 

S. Add together— 4. Add together — 

34567890 

3729015 

7684846 
65478320 
38140238 
44596782 



£ 


«. 


d. 


2187 


16 


9 


437 


15 


6* 


456 


19 


111 


6391 


4 


1 


3284 


2 


H 


59 


12 


lOf 



5. From 1974821862 take 820905820. 

6. From £543061 129. 2|</. take £18921 15«. 5}d!. 

7. Multiply 58640352 by 830506. 

8. „ £24273 7«. 4i<£. by 9. 

9. „ £7053 lU. 6irf. by 52. 

10. Divide 532659798203 by 467. 

11. „ £4367074 1*. Orf. by 72. 

12. „ £214673 39. 3|dl by 521. 

13. Reduce 12 cwts. 3 qrs. 13 lbs. 5 oz. to ounces. 

14. In 8709354 inches, how many miles, furlongs, poles, &c.? 

15. Find the dividend on £7352 13«. Ad, at 12«. 6dl in the £. 

16. If 8| cwts. cost 42 guineas, what is the price of 195| lbs. ? 

17. Add together 12|, 2^ and {f. 

18. Subtract 23| from 35^. 

19. Multiply 38^ by 2^. 

20. Divide llf by 2^ 

21. Add together 500*9, *125, '0087, and 903. 

22. Subtract '8309 from 407*02. 

23. Multiply 1703*02 by 93*05. 

24. Divide 112 03 by 98*52 to 3 places of decimals. 

25. Divide 480 by *000875. 
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26. Reduce 9«. 4|</. to the decimal of a pound. 

27. Extract the cube root of 25 to four places of decimals. 

28. Multiply bj the method of daodecimals 3 ft. 1 in. II ptd. by 4 it 
6 in. 8 pts., and the prodnct by 2 ft 7 in. 

29. Express the result of the last question in cubic feet, cubic inclies, 
and a fraction of a cubic inch. 

30. Define * Present Value,' and find the true discount on £501 lOt. 
due six months hence, at 4 per cent per annum, simple interest. 

31. A bankrupt has good debts to the amount of £456 18«. Id,, and 
the following bad debts, £360 7«. lOcf., £l20 13«., and £19 18«., for 
which he receiTes respectively 4, 5, and 9 shillings in the pound ; his 
own liabilities amount to £3408 I2«.; how much can he pay in the £? 

Twehe cohtmns tuck at thefiihwing were given, (Time ^ an Aoicr.) 
32. 



£ 


s. 


d. 


£ 


s. 


d. 


£ 


s. 


A 


8139 


7 


4 


33. 9065 


13 


8 


34. 4123 


17 


6 


232 


I 


11 


211 


13 


8 


6904 


7 


3 


612 


3 


2 


285 


2 


'2 


94 


3 


4 


9416 


9 


8 


4321 


18 


9 


8019 


3 


8 


1067 


13 


8 


239 


2 


5 


163 


9 


11 


207 


4 


6 


2935 


8 


1 


215 


9 


5 


8279 


12 


9 


6409 


12 


8 


9603 


2 


5 


752 


15 


3 


3276 


5 


9 


109 


19 


10 


287 


6 


8 


210 


14 


8 


6218 


12 


8 


1022 


3 


1 


2015 


1 


2 


1130 


I 


4 


1528 


3 


6 


3925 


4 


11 


6408 


13 


10 


46 


3 


6 


631 


7 


7 


1397 


7 


1 


1287 


14 


7 


691 


13 


9 


563 


4 


I 


3805 


16 


4 


6127 


9 


10 


4287 


9 


11 


4561 


10 


8 


362 


3 


4 


4201 


6 


8 


360 


5 


5 


56 


4 


10 


5976 


2 


3 



In examinations which are not competitive six such 
columns as the above are given, but in competitive exami- 
nations twelve such as those at page 39 are given. 

LIIL 

77ie following paper was proposed where Elementary Arithmetic is to 

be known, (Time 2 hours,) 

1. Write down in figures four hundred and one thousand three 
hundred and one. 



£ 


ff. 


d. 


30709 


14 


n 


27876 


16 


'\ 
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*. Write down in figures two hundred millions eight thousand and 

2. Write in words the number 90105003. 

i Add together — 

10099003 £ ,. a, 

10584769 5. 5322 9 5J 

86537981 304 j^ 3} 

12569921 6736 9 10 

969789 8713 8 lOj 

2694153 917 3 gj 

4831 2 11^ 



6. From 200175685 7. 

Take 181589478 

8. Multiply 5301201 bj 57023. 

9. „ 429772 by 370010. 

10. „ £4288 6 4fby7. 

11. „ £3509 1 2^ by 39. 

12. „ £4456 11 6|by 620 

13. Divide 573747025786 by 5. 
14 w 697457274930 by 341. 

15. „ 107107648961 by 5037. 

16. „ £2682076 2 6 by 12. 
17'. „ £3059678 17 1 by 133. 



LIV. 

Including Redvction, Itule of Three and Practice, {Time \\ hour,) 

1. In 2306090 oz. how many tons, cwts., &c 

2. A ton of potatoes cost £7 ; what would have been the price- of 
24 lbs. ? 

3. Find (by Practice) the dividend on £1740 5s, at 14«. 2d, in the 
pound. 

4. In 6 furlongs 4 poles 5 yards 2 feet, how many inches ? 

5. A man walks 17 miles 1650 yards in 3 hours 45 minutes ; w|iat 
is his rate per hour? 

6. Find (by Practice) the price of 9 quarters 2 bushels 1 peck, at 
£2 16«. 8(i per quarter. 

7. Reduce 600 half-guineas to half-crowns. 
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8. A bankrapt pays a diyidend of 6«. 8i. in the pound ; wliat if ^ 
loss of the creditor to whom he owes £750. 

9. Find (bj Practice) the rent of 23 acres 3 roods 15 perches, at 
£\ I3s.4d, per acre. 

LV. 

ThefoQowing paper has been * used in preliminary test examnations^ and 
others which are not competitive,^ * ( Time 3 hrs,) 

1. How many lbs. oz., &c. are there in 721572 grains of gold? 

2. A ton of potatoes cost £7 : how many pounds might haye been 
bought for 3«.? 

3. Find (by Practice) the dividend on £1430 124; at 13ff. 4dinthe 
pound. 

4. Find the simple interest on £435 15«. for 2 years, at 2^ per 
cent. 

5. Add together 8^, ^, 4^".^, and 2^. 

6. Subtract 3^ from 8^ 

7. Multiply 9^: ^y ^i- 

8. Divide 72i by 7^. 

9. Add together 813, 420 91, '00093, 7*043, and 12560. 

10. Subtract 5987 from 506*222. 

11. Multiply 757-04 by 15-8. 

12. Divide 22097 by 543*14 to 3 places of decimals^ 

13. Find the value of 2 625 of a pound sterling. 

14. In 5864542 inches, how many miles, furlongs, &c.? 

15. If a horse trots 23f miles in 2 hours and a half, what is his rate 
per hour ? 

16. Find (by Practice) the price of 7 ozs. 14 dwts. 21 grs. of gold» 
at £2 13«. 4^. per ounce. 

17. Find the amount of £2700 for 4 years at 3^ per cent, compound 
interest (neglecting fhictions of a penny). 

18. Add together 12}, ^, |§, and ^. 

19. Subtract if from 4^. 

20. Multiply I8i by 1^. 

21. Divide l^ by 8?. 

22. Add together 50004, '46, '579, and 1201*043. 

23. Subtract 19*9876 from 75. 

24. Multiply 45*267 by 7*045. 

* Where Vulgar and Decimal Fractions are r«N|ulred. 
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2I». Divide 15*96 by '065. 

88. Reduce IBs, Sid, to a decimal of 2s, 2d. 

S7. Reduce 5 acres 13 poles to square feet. 

28. If 4|- cwts. of sugar coist 21 guineas, what is the price of 

mi lbs. ? 

29. Find (bj Practice) the price of 34 cubic yards 3 feet 288 inches 
of earth, at £3 6«. 9dL per yard. 

SO. In what time will £2220 be doubled at 6 per cent simple 
interest ? 
31. Add together ^, 6^ V> ^^^ ii* 
82. Subtract 7|| fh>m 11^. 
S3. Multiply together |§, 11|, and 3||. 

34. Divide 7^ by 3^ 

35. Add together *2764, 1824, 176*09032 and '47. 

36. Subtract 7*20147 from 872*70032. 

37. Multiply 7*045 by 974 01. 

38. Divide 1*765 by 2470 to five places of decimals. 

39. Reduce Is. 2d, to the decimal of 12s. 8^. to four places. 

LVI. 

T/uJoUoiving paper was gioen in Competitive Examinations i Candidates 

not previously tested, (TVme 3 hours.) 

1. In 3 lbs. 10 ozs. 4 dwts. 12 grains, how many grains troy? 

2. How many acres will 34 men reap in the time that 10 men take 
to reap 23 acres ? 

3. Find (by Practice) the price of 2 cwt. 1 qr. 10^ lbs. of soap at 
3s. 9d, per stone of 14 lbs. 

4. Find the simple interest on £73 5s. 6^. for 5 years 6 months, at 
3^ per cent per annum. 

5. Add together i, ^, |, and f . 

6. Subtract |§ from 1^. 

7. Multiply fi by §?. 

8. Divide ^ by ^, 

9. Add together 802*573, 31*095, 9*7235, and '507. 

10. Subtract 11*709 from 120954. 

11. Multiply 34*742 by 3*25. 

12. Divide 169*24 by 549 to 3 places of decimals. 

13. Find the value of 20875 of £l. 

14. In 2771443 seconds, how many weeks, days, &c ? 

15. A fortress is provisioned for 3 weeks at the rate of 15 ozs. a day 
for each man. If only 10^ ozs. are served out daily to each man, how 
lung can the place hold out ? 
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16. Find (by Practice) the amoant of a man^s wages for 3 weeks 
4 dajs 8 hours, at 6«. Sd, a day, reckoping 10 hours to a day. 

17. Find the amount of £2700 for 4 years at 6 per cent compoond 
interest (neglecting fractions of a penny). 

18. Add together i|, S^f, |§, and 4^. 

19. Subtract 5^ from 8^|. 

20. Multiply 2(^ by 1||. 

21. Divide 2^ by 4^. 

22. Add together '024, 1000, '00565, and 2*482. 

23. Subtract '099095 from 1007. 

24. Multiply '51904 by 60'504. 

25. Divide 24' 1 by '0025. 

26. Reduce £2 lis. 6f(/. to the decimal of £l lOs, 

[Six or seven Additional Questions were given here of 
more difficulty, such as Nos. 73, 74 and 75 in the * Miscel- 
laneous Questions ' following these papers.] 

Lvn. 

Proposed to Candidates for Inspectorships of Schools. 

1. Pure gold is £3 I7s. 10^. per oz. and gold coin is composed of 
21 parts of pure gold and 2 parts of alloy ; the value of the alloy is 
4^. per oz. : required the value of alloy in 1000 sovereigns. 

2. Multiply by the method of duodecimals 15 ft. 4 inches by 17 ft 
6 inches, and by 18 ft 5 inches, and exhibit the result in cubic feet and 
a fraction of a cubic foot 

3. Find the amount of £1500 for a year at 5 per cent per annum, 
compound interest, payable quarterly. 

4. If £1000 be invested in the 5 per cents, at 97|, "what interest has 
the invester for his money ? 

5. A grocer sold 1 lb. of tea and 3 lbs., of sugar for 6«., but if the tea 
rose 10 per cent, and the sugar 50 per cent they would have cost 7s. 
What was the price per lb. of each ? ♦ 

6. A number of men were arranged into a hollow square 4 deep. 
In the outer rank there were 50 in the face of the square, and in the 
inner rank 44. How many men were there in all ? 

* From the question lib. tea+31bs. sugar s6f., and 1^ lb. tea+4|lbs. sugar ss7i. : 

hence the difference ^ lb. of tea+l|lb. sugars 1i. or ^Ib. of tea+31bs. sugar sr2«. 

From 1 lb. tea+3 lbs. sugar =6*. 
Take | .. +3 ., =g< . 

1 lb. tea —a* : whence 1 lb. teasSf. and 1 lb. sug«rB4d. 



MISCELLANEOUS QUESTIONS. 185 

7. In how many years will £2500 doable itself, allowing 15 per cent. 
per annum simple interest ? * 

8. The sum of £1001 was laid out in the 3 per cents, at 89| and a 
whole year's dividend having been received upon it, it was sold out, the 
whole increase of capital being 72 guineas. Find at what price it was 
sold oatt 

9. A sum is laid oat in the 3 per cents, at 89| and a half-year's divi- 
dend received upon it ; the stock being then sold at 94| and the whole 
increase of capital being £54, find the original sum laid out^ 

[Several other questions were given in the above paper 
of less difficulty. More difficult Examination Papers are 
given at page 202.] 



MISCELLANEOUS QUESTIONS. 

Ex. 1. ' At what time between 3 and 4 o'clock will the hands of a 
clock be together ? ' 

At 3, the minute hand points to 12 and the hour hand to 3. The 
minute hand travels 12 times as fast as the hour hand, and the question 
becomes ' In what time will the minute hand, travelling 12 minutes while 
the hour hand is going 1, overtake the other which has 15 minutes of a 
start?' 

It is evident 55 minutes will be gained in 60 by the minute hand. 
/. 11 minutes will be gained in 12 
and 1 minute will be gained in xf^l^ 
.*. 15 minutes will be gained in (1^ x 15) 16^. The time between 
3 and 4 when the hands will be together is 16^ minutes past 3. 

Ex. 2. John can do a certain work in 12 hrs., James in 10 hrs., and 
Richard in 8 hrs. ; in what time should they do it, all working to- 
gether? 

* Anj turn of money will double itself in the time found by diriding 100 by the 
rate. 

t 89f : 100 :: €I001 : €1120 : then interest of €1120 at 3 per cent.s£33 12«., and 
£33 12«.-^2a€I6 16s. the half-year's dividend; then «1001-|-7S guineas-sSie IGf.s 

£1069 16*. ; therefore €i22Llf£:2ii£?=94|. Ans, 

1 I'M 

t Here, gain on every 89f investeds94|—89|=:H> to which add a half year's divi- 
dend, and 5i-|>Iis6f whole gain on dS89f : whence (54-£-6S) 89f s€715 Ant. 
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1 

Here, John does | in two hours. * 

James f in two hours. I 

Richard i in two' hoars. i 

All working together will do } + ! + }»§{ in two hours; therefove 
^ will be done in ^ of 2 hrs. or ^ of an br. 

And ig, the whole, in ?JL52 « J^ = 3^ hours. Ans, 

87 37 

Ex. 3. If oranges be bought at 10 for a penny, how many should be 
sold for 2«. 2d, to gain 30 per cent. ? 

To gain 30 per cent 100 must be sold for the same money which 
130 cost; 

Now, cost of 10 = l(i 

/. Cost of 100=sl0rf. 

Hence cost of 1 30 « 1 Od + 3(^. » 1 3(/. 

Whence we have selling price of 100 » ISd. 

.*. Number which should be sold for 28, 2</. (13(f. x 2) = 100 x 2s 
200. Ans, 

Ex. 4. The annual losses of a merchant during 4 years ayerage 3f 
per cent, upon his original capital ; at the end of the four years his 
capital is £2783 15«. ; what was it at first? 

An average loss of 3} per cent for 4 yrs. — 3f x 4^15. Whence an 
original capital of £100 would (in this time) be reduced to £85 ; 
whence, 85 : 100 :: £2783 15«. : £3275 Ans. 

Ex. 5. If A do f of a certain work in 2 hrs. and B | of the re- 
mainder in 1 hour, and C finish it in 10 minutes : in what time will 
they do it all working together ? 

A will do ^ of }s| of it in an hour. 
B wiU do I of i (1 -})=-! of it in an hour. 
C will do I of i^^ of it in 10 minutes ; 
hence, -^ x 6 ^^ of it in an hour. 

Therefore they will all do f + 1 + i»f| of it in an hour working to- 
gether, and the whole work in 1^ hours. Ans, 

Ex. 6. If a man rows 14 miles in 3^ hrs. against the stream, the rate 
of which is 6 miles an hour : in what time should he row 10 miles with 
the stream ? 

Against the stream he rows 14 miles in 3^ hrs., that is, 14•^8^■B4 
miles an hour ; but the stream brings him back or resists him 6 miles 
an hour : hence his rate of rowing is 10 miles an hour. With the 
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Stream he will row 10-1-6 = 16 miles an hoar ; therefbre he will row 

10 miles in — ^^=ig=f of an bour«37 m. 30 sees. 
16 ^ ^ 

Ex. 7. The rate of a clock is *04 per cent too fast; how mnch will 

it gun in a day ? 

It is evident that a day by the clock will be *0004 (*04-»-100) too 

mach: and '0004 = — —=— — of a day is the time it will gain« 

9000 2250 ' ^ 

W^ 5 ' 

Ex. 8. Smplify the expreuion 

Taking the numerator we have | x f n^, which -4-21 gives |, to which 
add 2| and we have 2^, the yalae of Dumerator. Again, ^xf-f^-f*^— f 

-A + J"^T—J=?5-*-f-"J=U— }■=•&» t^c value of denominator. Now 
2i|-5-5»=^x*T««14||. 4iw. 

LVIII. 

• Inland Revenue, 

1. If 110 dollars are worth £23, what are 15 dollars 2 dimes 7 cents 
worth ? (1 dol. = 10 dimes « 100 cents.) 

2. Find (by Practice) the value of 5 acres 2 roods 11 perches, at 
£95 per acre. 

3. Find the simple interest on £3728 19«. I^d. for 4} years at 5 per 
cent. 

4. Find the compound interest on £5750 for 3 years at 4} per cent. 

5. Add together 9|, 3|, 2}|, and f ; add 125|, 2|, f, |. 

6. Add together 39*51, 425*76, *237, 4*0032 ; and 52*11, 328*01, 64, 
•024. 

7. Reduce | of 13«. 6(f. to the decimal of a guinea. 

8. Find the value of *38246 of 10«. ^d, 

9. Extract the cube root of 589364291. 

Clerks in Post Office, Metropolitan Police Courts, Department of 
Science and Art, Board of Trade, Fisheries {Scotland), and Prisons* 

10. Find the difference between | of { of a mile, and | of ^ of 2f 
of a furlong. 

11. Find the cost of carpeting a room that is 25 feet long and 20 
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feet wide, the price of a yard of carpet 2 feet 6 inches wide being 
48. Sd, 

12. If when wheat is at 60s, a quarter the sixpenny loaf weighs 4 lbs. 
how much should be paid for 25 lbs. of bread when wheat is 40<. a 
quarter? 

13. Divide *121 by 11, by 110, and by 0011. 

14. Convert 22 lbs. 5 oz. 15 dwts. 20 grs. troy into avoirdupois 
weight; one lb. avoirdupois being to one pound troy as 175 to 144. 

15. The shares of a given nulway are at 44| when consols are at 70^, 
what should be their price when consols are at 68} ? 

16. If 27 cwts. 1 qr. 3 lbs. 8 oz. of sugar cost £87 6«. what will be 
the price of 7 lbs. ? 

17. Express '00325 as a vulgar fhiction in its lowest terms. 

18. Express 7«. 3}<f. as the decimal of a pound. 

India Office. 

19. If 56 cubic feet 1044 cubic inches of timber are required to 
floor a room 29 feet 3 inches by 25 feet 4 inches^ what is the thickness 
of the boards ? 

20. A person sells out of the 3 per cent consols at 99 and invests in 
Exchequer bills, bearing interest at the rate of 2^. a day per cent, 
when the bills are at a premium of 7s. 6d. What effect has this on his 
income ? 

21. In the month of December last the number of paupers in a cer- 
tain union was 336, the number of women being double that of the 
men, and the children being as many as the men and women together. 
If a man cost one-third more than a woman, and three children as much 
as a man and a woman together, and the whole cost for the month be 
£83 6s. ; how much is the daily cost of each man, woman, and 
child ? 

22. Multiply by the method of duodecimals 6 ft. 7 in. 5 parts by 
8 ft. 3 in. 10 parts. 

23. Express the result obtained in the last question in square feet, 
square inches, and a fraction of a square inch. 

24. Find the cost of 75 cwts. 1 qr. 16 lbs. of sugar at £2 4s. lid, 
per cwt. 

25. A bankrupt owes £25962 10s., whftt must his assets be worth in 
order that he may pay 7s. 1 1|(/. in the pound ? 

26. A tradesman's annual losses during 5 years aversge 1^ per cent, 
on the capital with which he began, and at the end of the 5 years his 
effects are worth £2531 5s., what capital did he begin with ? 
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War Department, 

27. If 908. will pay 5 men for 12 days* work, how much will pay 32 
men for 24 days' work ? 

28. What should the result be if the efficiency of the second set were 
half that of the first, and their day*s work five-fourths as long ? 

29. Find the amount of £875 at the end of 15 months, at 4 percent 
per annum, compound interest, the interest accruing quarterly. 

30. Add together |, 2j, and 13^; divide by 13^^, and subtract the 
result from 5^. 

31. Add together }f of a shilling, |J of half-a-crown, { of a pound, 
and I of a guinea. Express the result as the decimal of a pound. 

32. Express *01056 and '15863 as vulgar fractions in their lowest 
terms. 

33. Sum the arithmetical series 1 + 5 + 9+ ...to 21 terms. 

Commissariat 

34. What would be the amount of a salary of £95 per annum, sub- 
ject to a deduction of £2 7«. 6d. per cent per annum, for 1 year and 
25 days ? 

35. Suppose 6948f dollars were purchased at 48|{/. each, and that 
they were issued at | of a penny more than that rate ; what would be 
the total cost of the dollars, the total amount for which they were 
issued, and the total gain upon the transaction ? 

36. What will £100 6s. 8(f. amount to with compound interest for 
five years at 5 per cent per annum, the interest being paid annually ? 

Customs and Excise. 

87. If 939 men consume 351 quarters of wheat in 168 days, how 
many will consume 1404 quarters in 56 days ? 

38. Silk sold at 12». 6d. per yard gained £7 10«. per cent, what did 
it cost per yard ? 

India Office, 

39. Reduce 2 furlongs 11 yards 1 foot 9 inches to the decimal of a 
mile. 

Proposed to Candidates for Cadetships of Constabulary (Ireland), 

40. Find the average of 16}, 24^, 12, 95|, 0, 52, 4|, and 1*625 ; 
express the fractional part decimally. 

41. A merchant has teas worth 4s. 6d, and Ss, 6d, per lb. respec- 
tiyely, which he mixes in the proportion of 3 lbs. of the former to 2 
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of the latter, and sells the mixture at 4«. 4d, per lb. ; what does '. 
gain or lose per cent ? 

42. The populations of S towns in the year 1841 were 1587 
64575, and 29185 ; and in the year 1851 the two former had increa& 
respectively 4 and 8 per cent., apd the latter had decreased 20 p 
cent. ; find the increase or decrease per cent, of the total population 
the three towns. 

43. If the Roman Catholics are 3 to 1 of the population of Irelai 
and the Protestant Dissenters bear the proportion of 2 to 3 to the mei 
bers of the Established Church; find the proportion (per cent) whi< 
the Protestant Dissenters bear to the Roman Catholics. 

44. What must be the market value of 3 per cent stock in ord 
that, after deducting the income-tax of 9d in the £, it may yield 3^ p 
cent interest ? 

45. The cost price of a book is 12«. 6d» If the expense of sale 
9 per cent upon this, and the profit 21 per cent upon the same, what 
the retail price ? 

46. From the following table : — 



Railway Passengers 


Great Britain 


France 


Prussia 


IstChiss 


4743213 


2124917 


307492 


2nd Class 


10291749 


6172429 


1292476 


3rd Class 


21409217 


15473551 


2374237 



find the proportion per cent which the whole number of 1st class pf 
scngers bears toihe whole number of 2nd and 3rd class passengers. 

47. The rate of a clock is -075 per cent too fast How much w 
the clock gain in the week ? 

Education Office (^London), 

48. If £3«20 thalers, 25 thalers»93 ft^ncs, and 62 francs 
25 gulden ; find how many gulden are equivalent to j£l sterling. 

49. Reduce to its simplest form the expression : — 



? + 5 + 5 + So + IS — 



7 
Tff' 



50. Reduce to its simplest form the expression : — 
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51. Extract th« square roots of 581441 and of 32|. 

52. Explain the nature and use of logarithms and the advantages of 
seleeting the number 10 as the* base of tabular logarithms. 

58. Having given log 6*234 « '794767 and log 6*285 » *794836, find 
the log 623472 and the number whose logarithm is 2794800. 

54. A person's annual expenditure from the year 1883 to the year 
1858 inclusive is £293 17«. 4d, ; he finds that in 1833 he spent £283 
17«. lOdl, and in 1854, £365 14«. Id, What was the average annual 
expenditure from 1834 to 1854 inclusive ? 

55. Find the discount on £126 I3s. 4d due 8 months hence at 4 per 
cent simple interest. What would be the amount of the error in this 
case if interest were taken instead of discount, and in whose favour 
would the error be ? 

56. Find the amount of £13333 6«. Bd. for 4 years at 5 per cent, 
compound interest 

57. Divide 8740434091488 by 876. 

58. The population of Great Britain in the year 1851 was 21121967 
and the increase during the previous half century had been 93*5 per 
cent What was the population in 1801 ? 

Admiralty, 

59. What is the value of: — 

fof5t-|of4i 



Jof fof 5i-|of^of3| 

60. What decimal of a pound troy is 16 dwts. ? 

61. What sum placed out at interest at 4 per cent would amount to 
£580 in 3 years, allowing simple interest ? 

62. What sum would amount to same sum in same time at compound 
interest ? 

Admiralty (Dockyards). 

63. Find the value of '05 of '06 of a mile. 

64. A merchant buys 15 dozen of port at 82j. per dozen, and 60 dozen 
more at 50«. per dozen ; he mixes them and sells the mixture at 70 
shillings per dozen ; what profit per cent, does he realise on his original 
outlay ? 

65. Extract the cube root of 946966168. 

Education Office (^Dublin), 

66. There are 58 insolvents, 3 of whom paid 20«. in the pound ; 
11, 12«. ^d,\ 19, 7«. \\d.\ 17, 3«. 4^.; 2, Is. 6d. ; the rest nothing. 
What was the average dividend ? 
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67. If coffee worth 28. 9<f., Ss. 2id., and 2«. 4^ per lb., be mixed in 
equal quantities, and the mixture sold at 16«. 9d. per cwt, what is the 
gain or loss per cent. ? 

68. If oranges be bought at the rate of 20 for a shilling, how manj 
should be sold for £l 8«. to gain 40 per cent. ? 

69. The number of persons employed in the railways are, re- 
spectively : — 



Year 


England 


Scotland 


Ireland 


1852 
1853 


55331 
66267 


Mi es 


8271 
8979 


Miles 


3999 
5163 


Miles 


54339 
7544-2 


961-4 
977-9 


680-4 
786-9 



Hence find the average number of men per mile employed on railways 
in the whole United Kingdom, (1) in 1852, (2) 1853. 

70. The price of the 3 per cents, and the market value of railway 
stock paying 5^ per cent being respectively 92| and 99:^, compare the 
rates of interest which investments in those stocks would give. 

71. The rate of a clock is *0625 too fast, how much fast would it go 
in a week ? 

72. The populations of 3 towns in 1841 were 20565, 53415 and 
30125, and in 1851 the two former increased respectively, 8 and 12 per 
cent., and the latter decreased 40 per cent; find the increase or de- 
crease per cent of the total population of the 3 towns. 

73. Find what will be the rate of interest in order that the discount 
on £1936 188, at the end of 3 years may be £207 lOs, Bd. 

74. If 48 pioneers in 5 days of 12^ hours dig a trench 139*75 yards 
long, 4^ yards wide, and 2^ yards deep ; how many hours per day must 
90 pioneers work, during 84 days, to dig a trench 4910j^ yards long, 
4| yards wide, and 3j yards deep ? 

75. If by selling goods for £272 I lose 15 per cent, how much per 
cent, should I have lost or gained if I had sold them for 320 
guineas ? 

Chief Secretaries Office {Ireland), 

76. 100 lbs. bought @ 4& Ad. per lb. were sold at 5«.,and 100 lbs. 
bought (^ 6(f. per lb. were sold at 7<f., find the total gain per cent 

77. Find the cube root of 84 9. 
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78. If £5S3 6«. Bd, be taken as payment of £560 due 2 yean hence, 
ealenlate the rate of discount 

79. What must be the price of the 3 per cent stock that I may gain 
3( per cent on my outlay after paying an income-tax of lOcf. in the 
poond ? 

80. Multiply by duodecimals 3 feet 10 inches U parts, by 4 feet 
7 inches and 3 parts, and by 1 foot 5 inches, and express the result in 
cubic feet and inches. 

81. What is the length of one side of a square whose area is equal 
to a rectangle of 513 yards 1 foot 11 inches x 1628 yards feet 11 
inches ? 

82. Reduce to a simple fraction f x 1*16 + 2'l56 x ^ 

83. If A. do I of a piece of work in 4 hours, and B. do f of the 
remainder in 1 hour, and C. finish it in 20 minutes: in what time will 
they do it all working together ? 

84. If two clocks, one of which gains 2 minutes and the other 
loses 4 minutes a day, be set at noon, what hour will the second indi- 
cate when the first indicates noon 12 days afterwards ? 

Inland Mevenue. 

85. The imperial gallon contains 277*27 cubic inches, and a cubic 
foot of water weighs 62*42 lbs. : find the weight of a pint of water 
eoirectly to two places of decimals. 

86. Extract the cube root of 731189187729. 

87. Multiply by the method of duodecimals 2 feet 10 inches 11 parts 
\j 8 feet 7 inches 5 parts *, and the product by 1 foot 10 inches. 

88. Express the result of the last question in cubic feet cubic inches, 
and fraction of a cubic inch. 

89. A sum of £3000 is to be divided between 20 men, 64 Vomen, 
and 96 children : if each man's share is to be equal to the shares of two 
women, and if the 64 women are to have twice as much as the 96 chil- 
dren, how much will the several individuals receive ? 

90. When a vulgar fraction is reduced to a decimal, in what cases 
will the decimal terminate? 

91. In what cases will it recur? 

92. What is the limit in the number of figures in the period ? 

ConatabuUary Office, 

98. Divide £l77 7a 0}d among four persons, in the proportion of 
the fractions i, i, }» J^ 
94. Divide 4*03 by '1407. 

K 
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95. What is discount? If the discount on £567 he jf34 I4s, 3^ 
simple interest being reckoned at 4^ per cent per annora^ when is the 
sum doe? 

96. A. barters sagar with B. for floor which is worth 2«. Qd, per 
stone, but uses a false stone weight of 13^ lbs. (instead of 14 lbs.), what 
value should B. set on his flour that the exchange may be fisiir? 

97. A cwt of potatoes cost 10«., how many lbs. might have been 
bought for Is.Sd? 

Education and Constabidcary Offices* 

98. The populations of three towns, in the year 1841, were 20325, 
42405, and 1423 ; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent. ; find the average population of the three towns 
m 1851. 

99. If goods which were bought at £2 5«. lOd per cwt. be sold at 
£2 14«. \d,^ what is the gain per cent ? 

100. If by selling an article at 19«. 3</. a pound, I gain 12 per cent 
on my outlay, what was its prime cost ? 

101. A grocer buys 3 cwts. of sugar at bd* per lb., and 7 cwts. at 
6^. : he sells 5^ cwts. at 5^. per lb. ; at what rate per lb. must he sell 
the remainder in order to make 15 per cent on his outlay ? 

102. A person sells out of the 3 per cents, at 98, and invests his 
money in railway 5 per cent stock at par ; find how much per cent 
his income is increased. 

103. The present prices of the 3 per cent consols and Midland 
Railway stock, paying 5^ per cent, are respectively 95| and 108^. 
Compare the rates of interest which investments in these stocks would 
give. 

104. A person buys coffee at £5 12«. fid per cwt and chicory at 
£2 5«. 5(f., and mixes them in the proportion of two of chicory to five of 
coffee. He retails the mixture at U, Sd. per lb. What is his gain per 
cent? 

105. By selling tea at 5«. 4d. per lb. a grocer clears ^ of his outlay : 
he raises the price to 6«. 2d. per lb. : what does he dear per cent npon 
his outlay at the latter price ? 



Note.— In all Examinations the time occupied by tlie candidate is punctually noted, 
and it is stated that * additional credit will be given for rapidity.' 
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Seitoatt, except Tidewaiters^ Weighers, 


Letter CarrierSf and Messengers, 


£ 8, 


d. 


£ 


s, d. 


106. 134 6 


6 


107. 8204 


15 2^ 


678 4 


2 


211 


6 8 


1667 17 


H 


7743 13 3i 


4032 12 


1 


6917 


11 9^ 


9416 9 


H 


14376 


15 10^ 


1067 13 


8 


2371 


11 9 


239 2 


H 


21309 


5 8} 


6409 12 


H 


1528 


3 6 


752 15 


H 


6408 


13 lOJt 


6902 11 


2 


8411 


1 5i 


71203 2 


4i 


5298 


4 9 


' 13257 8 


Hi 


23198 


2 7 


3276 5 


H 


631 


7 7i 


46 3 


6} 


691 


13 9^ 


1287 14 


7i 


1414 


12 4 


4917 10 


8 


5016 


18 2 


90365 10 


4 


8756 


14 9i 


360 5 


5 


56 


4 10} 


1379 17 


2f 


616 


8 7i 


9 9 


lOj 


1189 


2 3} 


2963 4 


5 


401 


3 6| 


906 10 


n 


7116 


15 7} 


2222 5 


1 


917 


15 8 



Proposed to Candidates in varums Departments, ch^fly at 
Compe^twe Examinations, 

108. At what rate per cent, simple interest, will £1245 amount to 
:02575 Us, 10^. in 15 years? 

109. What is the simple interest on £2245 for 5 years, at 4} per 
cent.? 

110.^ Reduce to its simplest form the expression ^ + A:+ i|— ^V 

111. If 10 lbs. 3 oz. of tea at 4«. %d, per pound be mixed with 23 lbs. 
3 o2. at 5«. 4d, and 17 lbs. 11 oz. at 6*. 8<i, and the mixture be sold at 
6«. Id. per pound, what will be the gam or loss ? aud what the gam or 
loss per cent on the cost price ? 

lis. Reduce to its simplest form the expression : — 
A <tf 6l| of 14^, diyided by ^ of 299}. 

1 18. Find the value of } of a pound+^ of a guinea + §}} of 6«. 8(i. . 
+ ^ of a crown. 
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114. Find the interest on £1376 ll«. 3J . at 4£ per cent, lent on 
the 6th April, and repaid on the 29th of Angost, the former day being 
excluded and the latter included. 

115. What sum of money put out at simple interest for 3 years, at 
4^ per cent, will amount to £1281 128. Id, 

116. At what rate per cent will the interest on £635 9«. 4id. 
amount to £38 2«. B^d. in two years? 

117. At what rate per cent will £651 13«.4i. amount to £748 1^0^ 
in 3^ years, at simple interest ? 

118. Keduce ^ to a decimal showing the whole of the cixcnlating 
period. 

119. In what time will £2675 4«. 2d. amount to £3397 10«. 3^ at 
6 per cent, simple interest ? 

120. A society subscribes £45 18«. 9i. to a charity ; each member 
pays as many pence as there are members in the society ; find the 
number of members. ' 

121. If 10 men can mow 126 acres in 12 days of 9^ hours each, how 
many can be mown by 45 men in 1 1 days of 8| hours each? 

122. What is the difference between the interest and diaooont on 
£350 for 3 years at 4 per cent ? 

123. Find the amount of £7000 in 4 years, at 5 per cent per annum, 
compound interest. 

124. Reduce '06 of 4*2 of a guinea to the decimal of a pound. 

125. Two persons have each a capital of £12000 : the one inyests it 
in the 3 per cent consols at 90|, Uie other in railway shares paying 
5 per cent at 103} : find by how much the income of the one exceeds 
that of the other. 

126. Reduce '601243 to a vulgar fhiction in its lowest terms. 

Various Departments. 

127. Add together 1 + 1 + ^+1^ + ^ and subtract the result 
from 2|. 

128. What number added to 1^, 2^, 3^ |g, will make the ram 
total 10 ? 

129. If $ of a quarter of wheat cost 54s; what will be the price of 
I of a bushel? 

130. Reduce 7^ guineas to the decimal of £1000. 

131. If 3 men can mow 14 acres of grass in 5 days of 9 hrs. each, 
in how many days of 10 hrs. each will 5 men mow 35 acres? 

132. If by selling an article for £54 I lose 12 per cent, how much 
per cent should I have lost or gained if I had sold it for 64 guineas? 

133. Multiply by the method of duodecimals 7 feet 2 inches 3 parts 
bjr 6 feet 7 inches 5 parts, and tbie resolt Y>y 1 Sjix^nA 1 ^^arts. 
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134. Express the answer to the last question in cubic measure. 
185. Add $ of f of 4^ of a fhrlong to -05 of '06 of a mile. 

136. The expense attending the production of a book the retail price 
of which is 7«. 6d, is 28, A^d, per copy. The publisher allows the 
bookseller 25 per cent, on the retail price, and gives 13 copies to the 
dozen; 3000 copies are printed and sold; the author is to have half 
the profits ; how much will he receive ? 

137. Find the amount of £7000 in 4 years at 3 per cent, per annum, 
compound interest 

138. What is the simple interest on £652 14«. 2(i for 3^ years at 
6 per cent ? 

139; Reduce *26l53846 to a vulgar fhiction in its lowest terms. 

140. In what time will the interest on £75 12«. 6(i equal the interest 
on £15 2«. 6d, for 105 days at any rate of interest ? 

141. Supposing that in England gunpowder is made of 75 parts of 
nitre, 10 of sulphur, and 15 of charcoal ; in France of 77 of nitre, 9 of 
sulphur, and 14 of charcoal : if a ton of each be mixed, what weight of 
nitre, solphur, and charcoal will there be in the compound ? 

142. By a reduction of the interest on Exchequer Bills from 2^. to 
l|d per cent per day a person loses at the rate of £152 7s. 9d. per 
nnp"Tn, what amount of Exchequer Bills does he hold ? 

143. How many yards of matting, 4'd feet broad, will cover a floor 
that is 27*3 feet long and 20*16 feet broad ? 

144. If ^ of 3^ of 7f of $ of 36 lbs. of sugar cost I2s. Sid. how much 
trill 17 tons 17 cwts. cost ? 

145. Convert 44 lbs. lloz. 11 dwts. 16 grs. troy into avoirdupois 
weight, one pound avoirdupois being to one pound troy as 175 to 144. 

146. If a coach travelling 9 miles an hour occupies 4 hours more than 
a railway train in a journey of 69 miles, what is the proportion be- 
tween the rates of the coach and the train ? 

147. If A. invests £33075 in the purchase of 3 per cents, at 87^, and 
B. invests the same sum in the purchase of 4 per cents, at 94^, what 
will be the difference in their net incomes after deducting income-tax 
at 16d in the pound? 

148. What is the value of one pound avoirdupois in troy weight ? 

149. Find the fractions equivalent to the circulating decimals '26 and 
•83^6. 

150. If oranges be bought at the rate of 20 for a shilling, how many 
should be sold for £2 8«. in order to gain 40 per cent, upon the 
outlay ? 

151. Find the simple interest on £291 ISs, 4d, at 3} per cent for 
6 years. 
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152. Railway stock is sold for 108, and with the proceeds the go- 
yemment stock bought at 91i ; -after a time the goverDment stock is 
sold at 95| and the original stock repurchased at 109, leaving a profit 
of £109 on the transaction : find the amount of stock sold.* 

153. What will be the cost of painting the walls of a room at Is. 7d, 
per square yard, the length being 19 feet 10;^ inches, the breadth 16 feet 
1} inches, and the height 10 feet 3 inches ? Solve by decimals. 

154. How much will £3500 amount to in 4 years at 4^ per cent 
compound interest? 

155. At what rate per cent will £1303 6«. Bd. amount to £1884 ISs, 
IW. in 7 years at simple interest? 

156. If I buy 14 oxen for £157 5«. lOd. and sell 6 of them at £7 4«. 
each, for what must the remainder be sold that I may gain 4 per cent 
on the whole ? 

157. Explain the difference between interest and discount, and find 
the present worth of £1215 due 4 years hence at 5f per cent 

158. If If of £ of 1} of a ton is worth £l 10«. what is the value of 
I of it? 

159. Extract the square root of 4|||. 

160. Extract the cube root of '51478848. 

161. Given log 2»*3010300 

andlog 3s*4771213 
find log ^ 

162. Divide 16 by '2 and the result by '0002. 

163. Add together *32ll of a guinea, | of a crown, and *6925 of a 
shilling, expressing the result as a decinud of a pound. 

164. A besieged town containing 22,400 inhabitants has provisions 
for 3 weeks ; how many must be sent away that they may be able to 
hold out 7 weeks ? 

165. If a rental of £8050 per annum be charged with a land-tax at 
£ll 58. per £100 ; what will be the net income ? 

166. Reduce *ld5 and -01236 to vulgar fractions. 

167. Divide 274*6 by 3'672 to 3 places of decimals. 

168. If a 6d. loaf weighs 4*35 lbs. when wheat is 5*75«. per bushel, 
bow much bread can be bought for 18'13«. when wheat is at 9*2«. per 
bushel? 

169. Reduce '39463854 to a vulgar fraction in its lowest terms. 

170. Add together H)04, 2-08, 314*6073, -19784, 10000^ 90*4; and 
subtract the result from 21118*0116. 

* I cannot lay, with absoMe certain^t that thia quettioa wm pn^KMed at Civil 
Service Examinations. 
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171. Reduce *l44 and '342ld to yalgar fhictions. 

17i. Find th^compoand interest on £364 for 3 years at 3:^ per cent 

173. A person sells £7500 3 per cent consols at 90| and invests it 
in railway shares paying 5 per cent at 104} j find how his income is 
affected, and the gain or loss per cent 

174. If by selling an article at 58. 6d I gain | of my outlay, what 
would I have gained per cent if I sold it at 6«. Sd, ? 

175. What sonv. of money will produce as much interest in 3^ years 
as £210 3m. in 5 years 5 months? 

176. Find the yalue of ^ *^!^/5^^t^^- 

|of&+8| 

177. Divide the sum of f of £3 78, 6d. and i of 4^ guineas by lOf 

178. If when wheat is 11«. 3d the bushel the Qd, loaf weighs 24 oz., 
how much should it weigh when wheat is 84«. the quarter ? 

179. How many yards of paper 29 inches wide will paper a room 

which is 22 feet 9 inches long, 17 feet 3 inches wide, and 9 feet 8 inches 
high? 

180. A bankrupt's effects amount to 2548 guineas, and his debts to 
£3057 128., what will his creditors receive in the £. 

181. What must a person whose property is yalued at £430 I4s. con- 
tribute to a poor-rate of lOd. in the pound ? 

182. Add together f of a pound, | of £2 lOs, 3d, and 3^ of 14«. 

183. Add together f , |, ^, ^, ^, and subtract the result from 2j. 

184. Find the compound interest on £250 for two years at 4 per 
cent per annum, the interest being payable every half year. 

185. Reduce §^ to its lowest terms and divide the result by 1^. 

186. Reduce yjff^ to a decimal. 

187. Add together f of a pound, | of a guinea, ^ of 68. Sd., and ^ 
of half-a-crown. 

188. The price of consols is 88|, how many railway shares, the 
market price of which is £8 15«., can be purchased with £1000 consols? 

189. The rates of the express and mail trains on a railway are 40 and 
28 miles per hour respectively : what time is saved by taking the £uter 
train for a journey of 192 miles ? 

190. Reduce £5 16«. 4d, to a fhiction of £16 8«. Sd., expressing the 
result in its lowest terms. 

191. If J of an ounce troy be worth 5«. I0d.y what will be the price 
of ^ of a pound troy ? 

192. Find the cost of papering a room 5^ yards long, 3f yards broad, 
and 10 feet high, with paper 28 inches broad, at 6«. 9d. a dozen. 
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193. Define discoont If the discount on a bill of £226 2s, 8d» due 
at the end of a year and a hal^ be £12 16«.,wh§t is the rate of 
interest? 

194. Divide -015 by -00005. 

195. Divide 313*24 by 24997*5 : showing the whole of the circolating 
period. 

196. Express '378^16 as a volgar fraction in its lowest terms; 

197. If I lay out £19 1 1 in 3 per cent, consols at 79^, at what price 
must I sell out, to gain £150, paying ^ per cent commission on each 
transaction ? 

198.* Extract the square root of 13104400. 

199. Extract the cube root of 586376253. 

200. Reduce f of 17«. 6d. to the decimal of a guinea. 

201. Extracf the cube root of 408518488. 

202.t A railway cutting is 38 feet wide at bottom, and 74 feet at top, 
35 feet deep, and f of a mile long : how many solid yards of earth were 
removed ? 

203. A traveller sets out to walk from A. to B., at the rate of 
4 miles an hour. One hour later another traveller sets out from B. 
towards A at 3^ miles an hour : when they meet the first has walked 
6 miles more than the second. Find the distance from A. to B. 

204. How much will £500 amount to in 3 years, at 4| per cent, 
compound interest ? 

2054 It is required to divide the number 34 into two parts such that 
the difference between the greater and 18 shall be to the difference 
between 18 and the less in the ratio of 2 to 3. 

206.§ A man rows 10 miles in 2^ hours against the stream, the rate 
of which is 3 miles an hour : how long will he be in rowing 5 miles 
with the stream ? 

Board of Works (JreUmd), 

207. A ship 40 miles from shore springs a leak which admits 3} 
tons of water in 12 minutes ; 60 tons would be sufficient to sink her, 
but the ship's pumps can throw out 12 tons of water in an hour. Find 
her average rate of sailing that she may reach the shore just as she 
is beginning to sink. 

208. A solar day being 24 solar hours, a sidereal day is 23 hours. 



* Propoted In Admiralty Dockyards, 
t Proposed in Educatioa Office, Dublin. 
X Proposed In War Departnoent 
S Proposed in Education Office, Dublin. 
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56 minates, 4 seconds ^. A sidereal day being now divided into 24 
sidereal hours, find the number of sidereal hours, minutes, and seconds 
in a solar day. 

S09. What must be the market value of 4 percent stock, in order 
that, after deducting the income-tax of lOd, in the pound, it may yield 
4^ per cent, interest? 

210. Find the cost of laying with gold a table 6*4^85714 yards long 
and l'7d yards wide, at 25«. the square inch. 

211. If 24 pioneers in 2j days of 12^ hours long can dig a trench 
139*75 yards long, 4} yards wide, and 2^ yards deep : how many hours 
per day must 180 pioneers work during 21 days in order to dig a 
trench 4910^ yards long, 4| yards wide, and 3| yards deep ? 

212. Borrowed £220 at 5 per cent, and 12 months after £340 at 
4 per cent : when paid it took £607 18«. to discharge them both : how 
long had these sums been kept ? ^ 

213. A. had 12 pipes of wine which he sold to B. at 4j- per cent 
profit, B. sold them to C. for £40 12«. profit, C. sold them to D. for 
£605 18«., who cleared 6 per cent : what did A. give a gallon for the 
wine? 

214. What will be the expense of flooring 50 feet 6 inches long by 
32 feet 9 inches broad at £3 168, per 100 square feet ? 

215. A person has | of a ship, he sells | of his share for £1260, 
what was the value of the ship ? 

216. If by remitting to Holland, at 34«. 6d, per £l, 4} per cent, is 
gained, what is the rate of exchange when 10 per cent, is gained? 

217. A person sold goods for 60 guineas, and lost 17 per cent, how 
much under their value were fhey sold ? 

Various Departments. 

218. Bought a quantity of goods for £375, and 3 months after sold 
them for £412 10«., how much per cent, per annum was the gain ? 

219.* The content of a cistern is the sum of two cubes, whose edges 
are 10 inches and 2 inches, and the area of its base is the difference of 
two squares whose sides are 1| and 1| feet Find its depth. 

220. How much paper, f yard wide, will be required for a room 
that is 22 feet long, 14 feet wide, and 9 feet high, if there be three 
windows and two doors, each 6 feet by 3 feet? 

221. A stone 18 inches long, 17 broad, and 7 deep, weighs 278 lbs. : 
how many cubic feet of this kind of stone will freight a vessel of 230 
tons burthen ? 



* Proposed to candidatef for a clerkship in Edacation Office, Dublin, July 1862. 
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Ccn8tahu^4ury Office. 

222. Extract the fourth root of 3841600. 

223. Extract the foarth root of 752953600. 



EXAMINATION PAPERS. 

A Paper used in Competitive Examinations 
{^Candidates previously tested*) 

LTX. 

Averages and Per-centages, {Time 2 hours.) 

1. Find the ayerage of 13|;, 21, 7f, *0023, 3^, 0, 106^, and 57^: 
express the fractional part decimally. 

2. If by selling wine at 15«. per gallon I lose 6 per cent., at what 
price most I sell it to gain 17^ per cent ? 

3. Of 32 selected candidates for the East Indian Civil Bervice in 
1859, 3 wereaboye 20 years of age when they went to India, 4 aboye 
21, 12 above 22 and 23 respectively, and 1 above 24. From these 
data, find what is the average age at which the men went to India. 

4. A merchant has teas worth 4«. 6d, and d«. 6d per lb. respectively, 
which he mixes in the proportion of 3 lbs. of the former to 2 of the 
latter, and sells the mixture at 4«. 4d, per lb. : what does he gain or lose 
per cent. ? 

5. Between the years 1841 and 1851 the population of England 
increased 14'2 per cent. In the latter year it was 21121290. What 
was it in the former year? 

6. A person invests £5460 in the 3 per cents, at 91, he sells out 
2000 stock when they have risen to 93^, and the remainder when they 
have fallen to 85: he then invests the produce in the 4j per cents, at 
102. What is the difference in his income ? 

7. What must be the market value of 6 per cent, stock, in order that, 
after deducting the income-tax of lOd in the pound, it may yield 6^ 
per cent interest. 

8. This was the same as No. 43 in the preceding * Miscellaneous 
Questions.' 
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ThiM Paper was aho proposed in Competitive Examinations, 

{Time 2 hours,) 

LX. 

1. When a 3^ per cent stock is at 93, find 'what price a 4^ per cent. 
stoek must hear, that an inyestment may he made with equal advantage 
in either stock. 

3. A person sells Midland Stock paying 6^ per cent at 128^, and 
inrests in Great Western stock paying 3 per cent at 72j^. By how 
much per cent will the interest of his investment he altered ? 

8. A person invests £5000 in the new 6 per cent Turkish loan, 
issued at 68 per cent at 2^ premium. How much stock will he have, 
and what rate of interest will the investment give ? 

4. What must he the market value of 3 per cent stock, in order 
that, after deducting an income-tax of lOd. in the pound, it may yield 
8^ per cent interest ? 

5. What is meant hy the par of exchange hetween two countries ? 
When is the exchange said to he agamst a country? Explain hriefly 
why the course of exchange hetween two countries varies.* 

6. If £3 » 20 thalers; 25 tha]ers»93 francs; 27 fhmcs»5 scudi; 
and 62 scudi — 135 gulden : how many gulden »£l ? 

7. A trader in London owes a deht of 1000 pistoles to one In Cadiz : 
find what he gains hy sending it to him through France, fhe exchanges 
heing £ls25*4 francs ; 19 francs »1 Spanish pistole $ 4 Spanish pis- 
toles »* £3. 

8. A person in London owes another in St Petershurg 920 rouhles, 
which must he remitted through Paris. He pays the requisite sum to 
his hfoker, at a time when the exchange hetween London and Paris is 
85*15 francs for £l, and jbetween Paris and St. Petersburg 1*2 francs 
for I rouble. The remittance is delayed until the rates are 25*35 francs 
for £l, and 1*15 francs for 1 rouble. What does the broker gain or 
lose by the delay ? 



* * The par t^egeMange is the quantity of money of one country Intrinsically equal 
to a certain quantity of money of another.* Exchange is against a country when a 
flTtn fom in that country's currency will purchase fewer bills than usual of another 
eountry. When the demand for bills upon any country is great from commercial 
caasea,the coarse of exchange will vary, and the price of the bills will advance : and 
viee versa, ' When any cause makes the Imports flrom a country greater than the ex- 
ports to it,' the CQune of exchange will tary. 
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The/oHomnff 15 Questions were proposed to Candidaies who had edready 
passed a Test Excmtination, ( Time 3 hours.) 

LXL 

1. If a steamer makes the passage firom New York to Liyerpool (say 
2,760 miles) in 9 days 14 hoars, and a train goes from London to Edin- 
burgh (say 405 miles) in 18 hours : compare the rates of the steamer 
and the train. 

2. Find the square root exactly of 251 5||^. 

3. Extract the cube root of 5*78 to three places of decimals. 

4. Multiply by the method of duodecimals 3 feet 1 inch 11 parts by 
2 feet 6 inches 7 parts, and the product by 1 feet 7 inches. 

5. Express the result of the last question in cubic feet, cubic inches, 
and a fraction of a cubic inch. 

6. Divide 4-OS by -1407. 

7. Find the average of 2 If, 73f, 0, 3-065, 82, 17^ 5 J, 9^ : express 
the fractional part decimally. 

8. A person sells as many 3 per cent consols at 98| as produce 
£2000, and invests this sum in railway stock, paying 4 j- per cent at 
93}. How is his income affected? 

9. A person buys coffee at £5 12«. 6d. per cwt., and chicory at 
£2 5s» 5dL per cwt. and mixes them in the proportion of 2 of chicory 
to 5 of coffee. He retails the mixture at \s. 3d. per lb. What is his 
gain percent? 

10. Find the true discount on £512 \5s, 3(i, due 52 days hence, at 
2id, per cent a day. 

1 1. If 5 men can perform a piece of work in 12 days of 10 hours each, 
how many men will perform a piece of work four times as large in a 
fifth part of the time, if they work the same number of hours in the 
day, supposing that 2 of the second set can do as much work in an hour 
as three of the first set 

12. A canal 10 miles long is 8 yards wide at the top, 6 yards wide 
at the bottom, and 5 feet deep. How soon would the excavation of it 
be completed by 800 men, each removing^ on an average 15 cubic yards 
per day? 

13. The rate of a clock is *0375 per cent too fast. How much will 
■the clock gain in a week ? 

14. A vessel whose speed was 9^ miles per hour started at 8 o*clock 
to go a distance of 74 miles. A second vessel, whose speed was to that 
of the first as 8 to 5, starting from the same place, arrived 5 minutes 
before the first When did the second vessel start ? 
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15. At a siege it was found that a certain length of trench could be 
dug by the soldiers and navyies in 4 dajs, but that when only half 
the naTTies were present, it required 7 days to dig the same length 
of trench. What proportion of the work was done by the soldiers ? 

LXII. 

London University, 

1. Find the least number divisible by all the numbers from 1 to 12. 

2. Simplify the expression : 

7i-4i+llA lli + 5^ 

3. Extract the square roots of 443556 ; *0000004489 ; and *4. 

4. Diyide '000356 by '0000057, and calculate to 5 places of decimals 

the value of— — 
V2 

5. Define Interest, Discount, and Present Value, and find the present 
value of £91 1 13«. 3d. due 5 years hence at 3 per cent, simple interest. 

6. If the 3} per cents, be at £95§ and the 3 per cents, at 82, which 
is the better investment? 

7. A person walking along the road in a fog meets one waggon and 
overtakes another which is travelling at the same rate as the former, 
and he observes that between the time of his first seeing and passing 
the waggons, he walks 20 yds. and 60 yds. respectively ; find how far 
he can see in the fog, and compare his rate of walking with the rate at 
which each waggon is moving ? 

8. The weights of pure gold and of alloy in a sovereign are very nearly 
in the ratio of 113 : 10 and the price of pure gold is £3 17«. lO^cf. per 
oz. ; find the weight of a sovereign, supposing its value to be that of 
the pure gold it contains. 

9. Find the square root of *0l2345678d. 

10. How many yards of carpet, three quarters of a yard wide, will 
cover a room whose width is 20 ft and length 22 ft ? 

11. By selling tea at 48. 6d, per lb. a grocer cleared ^ of his outlay, 
what would he have gained if he had sold the tea at Ss. ? 

12. Express f of Is. 6</. + *625 of 16«. as a decimal of £2 Is. Sd. 
Divide 2-88 by '00016. 

13. Find the square of '2 in the form of a recurring decimal ; and 
find ^^691. 

14. An electric cable is laid between two ports and it is found that 
the gross annual receipts amount to 20 per cent, on the original outlay ; 



206 THE CITIL BEBYICB ARITHMETIC. 

the annual cost of repairs is 2 per cent on the original cost, and the 
expense of working is found to be £600 a year, in addition to 20 per 
cent on the net receipts. After a year a second cable is laid down, and 
it is found that the gross receipts and the expense of working are 
doubled, while the cost of repairs for the new cable is only 1 per cent., 
and that the net receipts now amount to £14500. Find the cost of a 
cable and the net receipts for the first year. 

15. A person invests in £10 railway shares when they are at a pre- 
mium of 10«. At the end of a year he receives a guinea per share : 
what interest does he get ? 

16. If 81 bushels of wheat are consumed by 56 men in 5 days, how 
long will 16 men take to consume 28 bushels? 

17. Having given log 2 = '301030, and log 3 » -477121, find log 
•0144. 

18. Find the characteristic of log 3*2 to base 5. 

Chelsea Hospital — Woolwich, 

19. A legacy of £897 1«. is to be divided among 3 persons A, B, C 
A is to receive 7 ; B is to receive |, and C the remainder. Find the 
sum to be received by each, and the fraction of the whole paid to C. 

20. In what number of years will £.876 10«. amount to £2439 9s, 
at 4 per cent simple interest ? 

21. A wine merchant mixes two kinds of wine and sells the mix- 
ttire so as to gain 8 per cent on what the wine cost him. Had he sold 
each kind of wine at the same price per gallon as he sells the mixture, 
he would have gained 10 per cent and 6 per cent respectively on the 
cost price of each* In what proportion were the two kinds of wine 
mixed? 

22. The stuff out of a lead mine contains at first 15*9 percent of 
lead. After washing, by which process the amount of lead ore is not 
diminished, the stuff contains 87*45 percent of lead. How much rock 
was washed away out of 216 tons 5 cwts. of the original stuff ? 

23. The income derived by a legatee from money invested in his 
behalf in the 3 per cents, at 93^ is £68 3^. &d. What was the amount 
of the legacy ? 

Direct Commissions — January 1863. 

24. In standard gold 11 parts of 12 are pure gold. What weight of 
ailoy is there in 3 oz. 5 dwts. of standard gold ? 

25. Add ?, }. I, and ^ of 3i. 

26. Find the value of '36875 of a sovereign. 
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S7. Divide 27*5264 by '0374. 

28. In how many days will the interest on £4600 at l^d, per cent, 
daily amount to £18 8«. ? 

29. If the com of 13 horses for 63 days cost £17 6«. Bd. when com 
is 4s. per bushel, how many horses will cost £10 13«. 4(L for com in 56 
days when com is 4«. Qd. per bushel? 

SO. Extract the square roots of 8 and *0002 each to three places of 
decimals, and multiply the square roots together. 

Woolwich, 1861. 

31. A sovereign standard gold weighs 5-136 dwts. ; a shilling 
standard silver weighs ^ of a lb. Troy; what weight in standard 
silver is equal to 4 oz. standard gold ? 

32. If a merchant with a capital of £20000 gain £500 in 
months, what sum will he gain with a capital of £30000 in 7 months ? 

33. Add together ^ of a guinea, ^ of a pound, ^ of a crown, and 
^ of a shilling, and reduce the result to the decimal of a pound. 

Qneen*8 University — Ireland {Extents), 

34. Reduce to simple fractions : 

i+f + A»f + i-:re>and|x^x4i. 

35. Divide f of 2| by | of 7J. 

36. Find the simple interest of £275 lOs, for 2 years 146 days, at 
5 per cent. 

37. Extract the square root of 1562500 and of *0 15625. 

38. Multiply 3^ by 4^ and from the result subtract 7§. 

Woolwich and Chelsea. 

39. Find without the use of the tables the number of which *d is the 
logarithm to a base 10. 

Woolwich. » 

40. In the 3 per cents, what fraction of a given amount of stock is 
paid for annual interest, (1) without any deduction; (2) after 9d. in the 
pound has been deducted for income-tax ? 

41. If an oz. of standard gold, of which the weight of the alloy is 
represented by 2 parts out of 12, be worth £3 I7s, 6e?., what is the 
value of 10 lbs. of jewel1er*s gold in which the weight of the alloy is 
represented by the decimal *4l6, the value of the alloy being ne- 
glected ? 

42. What is the base of the system of logs in which log 10 1-2 ? 

43. Find the amount of £680 105. in 20 yrs. at 3^ per cent per 
annum, compound interest, and payable half-yearly. 
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44. Find the side of a square courtyard the expense of paving 
which at 3s, 9d, per square yard is £38 10«. 5d. ? 

45. If 21 horses and 217 sheep can be kept 10 days for £56 8«. 4d,, 
what sum will keep 9 horses and 60 sheep for 27 days, supposing that 
3 horses eat as much as 50 sheep ? 

46. A manufacturer haying a capital of £5000 on which he can 
realise by hand labour 10 per cent profit, buys a machine for £1000, 
by which his profit on the remainder of his capital is raised to 20 per 
cent. This machine lasts 5 years. Of how much is he by that time a 
gainer by the machine, supposing him to draw £300 a year for the 
support of his family, and to reinvest annually the remainder of his 
profit in the business. 

47. A dealer having laid in a stock of a certain article began to sett 
it by retail. The first day he made a profit of 3d, the second day of 
4'2(L and so on, the profit increasing by l'2d, a day, until the whole 
stock was disposed of; he then found that he had realised a profit of 
14«. 3d, For how many days did he continue to sell the article ? 

Chelsea, 

48. A person paid £18 1 5s, for a year's income-tax, but after ^ 
government raised the tax by 9d, in the pound he paid £52 lOs, What 
was the person's income, and at what rate in the pound was the tax 
levied at first? 

49. A merchant made a mixture of wine at 28«. a gallon with brandy 
at 42s. a gallon, and he found that by selling the mixture at 35a. a 
gallon he gained 15 per cent, on the price of the wine, and 20 per 
cent on the price of the brandy : in what ratio were the wine and 
brandy mixed together? 

Direct Commissions, 

50. Two shepherds A and B owning a fi,ock of sheep agree to divide 
it A takes 144 sheep and B takes 184 sheep and pays £70 to A ; 
required the value of a sheep. 

Miscellaneous, 

51. A person after paying lOd in the £ as income-tax, has remain- 
ing an income of £862 lOs, : what would have been his income had 
there been no income-tax ? 

52. If the French 3 per cents, are at 60 when the English are at 95, 
the exchange between the countries being 25 francs to the pound, how 
much French stock in fVancs can be bought by selling £6000 stock out 
of the English funds ? 



AMSWEBS. 



209 



ANSWERS. 



1. 590 

3. 2077. 

5. 8009. 

7. 461001. 

9. 27000706. 

11. 10004008. 

13. 90040. 

15. 603050. 

17. 8000001002. 

19. 30007040. 

21. 4000505. 

23. 10020001. 



2. 1403. 

4. 4570. 

6. 9097. 

8. 2005087. 

10. 840020. 

12. 1102070050. 

14. 304040004. 

16. 7003040. 

18. 500401. 

20. 506000020. 

22. 8000000600. 

24. 400004040. 



n. 



1. 218721. 

3. 38203510748. 

5. 2073488. 

7. 1423010. 

9. 3292. 

11. 176888441. 

13. 304125276. 

15. 567036010. 

17. 280575843. 

19. 246776832. 

21. 6027. 

23. 6486. 



2. 3634130. 

4. 2159758. 

6. 1143459. 

8. 1608991. 

10. 1967324. 

12. 12413. 

14. 305852878. 

16. 504605285 

18. 485586. 

20. 303225276. 

22. 3401. 

24. 4825. 



III. 



1. 61333. 

3. 217049. 

5. 96444. 

7. 92514. 

9. 47693. 

11. 6779495701. 

13. 4228908880. 

15. 27909498. 



2. 


66641. 


4. 


21107. 


6. 


2165. 


8. 


662733. 


10. 


1618. 


12. 


593684253. 


14. 


423039988a 


16. 


163161134. 
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IV. 



I. 690739. 

3. 947089. 

5. 566952. 

7. 199617 : 243012. 

9. 7278538 : 8475010. 

11. 109344206 : 116232030. 

13. 43606640 : 76155882. 

15. 9003456000 : 851576880. 

17. 4342886402400. 

19. 97152093486360. 

21. 9108568931220. 

23. 15124000Q : 129350000. 

25. 10611337 : 11576004. 

27. 46129276014848. 

29. 51734631391872. 

31. 1486958060. 

33. 1000362150. 

35. 69162164100652. 



2. 702621. 

4. 117174a 

6. 8690693. 

8. 3694992 : 4310824. 

10. 81745410 : 87768756. 

12. 54949721 : 62052737. 

14. 68604840 : 72808200. 

16. 3996915833 : 80737410. 

18. 246204228753000. 

20. 49631586380800. 

22. 751680000 : 146880000. 

24. 5551104 : 6244992. 

26. 5024659561. 

28. 5690578298. 

30. 3592212. 

32. 3131672. 

34. 250075455045. 

36. 9523916224416. 



V. 



1. 32885 + 1 : 19731 + 1. 

3. 1038816 : 779112. 

5. 3338 : 2616+10. 

7. 9159 + 26 : 8468. 

9. 11878 : 11136 + 508. 

11. 932746. 

13. 62084251446 + 4. 

15. 120874856968. 

17. 908382685 + 366. 

19. 457878404 + 311. 

21. 30000 + 56. 

23. 11593 : 6011 + 15. 

25. 14556 : 116751 + 12. 

27. 10979 + 319 : 80515 + 67. 

29. 4697 + 86 : 74 + 3586. 

31. 38745 + 20 : 27675 + 20. 

33. 39147 + 10 : 21748 + 25. 

35. 1904916 : 8565612. 

37. 9155 + 3^ : 3410 + 21. 



2. 11899 + 2 : 10411+7. 

4. 3071 : 2943+1. 

6. 2966 + 21 : 2559 + 72. 

8. 15423 + 148 : 12325 + 65. 

10. 953 + 368 : 917 + 8. 

12. 829107 + 5. 

14. 8866443377. 

16. 967427210 + 61. 

18. 25484 + 44. 

20. 12086960-1-59. 

22. 55655242 + 37. 

24. 7282 : 6499 + 77. 

26. 12247 + 441 : 161969+16. 

28. 488 + 1179 : 684 + 379. 

30. 5800 + 400 : 5301 + 540. 

32. 14964 + 55 : 7183 + 20. 

34. 39873 + 21 : 22152 + 6. 

36. 3996370 : 7495894. 

38. 11805 + ^ : 2724 + 7}. 
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VI. 



1. 1452507308. 

8. 1527 + 7. 
5. 788910. 
7. 102901. 

9. 10670 : 8536 : 
11. 23887872. 

13. 152 days. 

15. £14400. 

17. 47712a 

19. 11. 

3i; SO. 

23. 3613. 

25. 145881529087. 



10246401 : 9 



2. 117288146. 

4. 74818. 

6. 13707360. 

8. 999. 

10. 1067. 

12. 17030. 

14. 2397 dajB. 

16. 66. 

18. 385<f. 

20. 14ff. and lU. 

22. 1038832. 

24. 4620. 



• vn. 



1. 15120/ 

3. 76886 oz. 

5. 2703294 in. 

7. 44387 oz. 

9. 865170 in. 

11. 40704 qrts. 

13. 136240 sq. ft. 

15. 91214 grs. 

17. 2181240 sees. 

19. 643104 sq. in. 

21. 101095 grs. 

23. 9591/ 

25. 1358880 drs. 

27. 673328 oz. 

29. 85931 grs. 

81. 3055709 sees. 



2. 
4. 


81120 feet 
42281 lbs. 


6. 


124614 oz. 


8. 


582205 oz. 


10. 


2689542 in. 


12. 
14. 
16. 


200944 gra. 
99528 gra. 
137036 in. 


18. 
20. 
22. 


17875 sq. in. 
99204 ft. 
1574624 dra. 


24. 

26. 
28. 


78256 grs. 
506722/. 
58191 ft 


30. 


25432235 sees. 



VIIL 



1. £25 Us. Id, 

3. 90 lbs. 11 oz. 3 dwts. 17 grs. 

5. 48 wks. 8 days 13 hrs. 8 m. 

55 sees. 
7. 5 mis. 3 for. 38 pis. 2 yds. 

8in. 



2. 
4. 
6. 



428 tons 4 cwts. 13 lbs. 11 oz. 
13 ac. 12 pis. 17 yds. 5 ft. 
19 lbs. 4 oz. 3 dwts. 22 gra. 



8. 204 tons 2 cwts. 2 qrs. 1 lb. 
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9. 1 wk. 10 hn. 25 sees. 

11. 1041 gross 8 doz. 

13. 4 lbs. 7 dwts. 13 grs. 

15. 91 mis. 8 fnr. 15 pis. 

5 yds. 1 ft 3 in. 

17. 46 lbs. 3 oz. 2 dwts. 2 grs. 

19. 2 cub. yds. 26 ft 57 in. 

21. 2 tons 8 cwts. 1 qr. 18 lbs. 

2 oz. 

23. 113067. 

25. 1 6048 half sots. + 2s, 

27. 43815 firancs. 

29. 294. 



10. 25 loads. 

12. 7 ac. 26 pis. 10^ yds. 

14. 18 cwts. 8 lbs. 7 oz. 

16. 3 mis. 7 far. 9 pis. 2 yds. 

1 ft. 5 in. 
18. 14 cub. yds. 2 ft 1278 in. 
20. 49 mis. 2 for. 31 pis. 3 yds. 

1 ft 11 in. 
22. 21 cubic yds. 4 ft 189 in. 

24. 9880 crowns. 
26. 11280 nls. 
28. £4 178. Id. 



IX. 



1. £71516 14«. 7d: 

3. 2152 cwts. 2 qrs. 16 lbs. 

5. 321 lbs. 4 oz. 19 dwts. 

7. 90 acres 23 pis. 

9. 279 ac. 1 rd. 7 pis. 

11. 656 deg. 38 m. 10 sees. 

18. 106 gals. 3 nags. 
15. £153 13s. bd. 
17. £218 i9«. 9d 

19. £234 8«. 8^ 
21. £176 195. 6|<f. 
23. £10011 12«. Ojai 
25. £22898 9«. 2^. 
27. £17041 5<. 3^. 
29. £12943 14«. 2d. 

31. 163 tons 9 cwts. 14 lbs. 

33. 165 hbds. 50 gals. 2 qrts. 

35. 200 mis. 3 fur. 21 pis. 

37. 340 yrs. 3 m. 2 wks. 4 days. 

39. £120551 \28. Id. 

41. £205099 13«. 5^ 

43. £219250 6s. 7^ 



2. £42610 15s. ^^d. 

4. 297 cwts. 1 qr. 13 lbs. 

6. 374 lbs. 6 oz. 16 dwts. 

8. 158 ac 3 rds. 39 pis. 

10. 144 ac. 24 pis. 17 yds. 2^ ft 

12. 3064 deg. 55 m. 36 sees. 

14. 131 gals. 2 qrts. 

16. £232 17s. lOd: 

18. £247 6s. I^i. 

20. £1168 4s. 

22. £3867 8s. llJdL 

24. £7436 16s. O^d. 

26. £35856 4s. lOdl 

28. £10845 16s. 9^(2. 

80. £1363 lis. 9i<f. 

32. 53 yds. 2 ft. 11 j in. 

34. 148 mis. 4 fur. 11 pis. 1 ft 

6 in. 

36. 138 hrs. 56 mins. 20 seos. 

38. £190183 12s. Id. 

40. £261171 Os. 1^ 

42. £98606 5s. S^d 

44. £188558 4s. 1:^^ 
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?1 15141 08. 6^. 
;231509 158. &(L 
1217749 128. l^. 



46. £256478 08. 4^ 
48. £109771 l8. i^. 



X. 



?89 8*. 7|</. 


2. 


£102 18«. lOfdL 


'966 16«. 9}(f. 


4. 


£1821 i8. 7}dL 


187 135. Sid. 


6- 


£103 16«. Oid. 


11895 17«. 6|(f. 


8. 


£2693 08. B^d. 


11012 2«. 9|(i. 


10. 


86 cwts. 3 qrs. 2 lbs. 


79 cwts. 2 qrs. 25 lbs. 


12. 


4 cwts. 2 qrs. 24 lbs. 


6 ac. 3 rds. 34 pis. 


14. 


77 ac 14 pis. 


86 ac. 3 rds. 31 pis. 


16. 


110 ac. 2 rds. 15 pis. 


3 lbs. 14 oz. 15 drs. 


18. 


61 lbs. 14 oz. 12 drs. 


81 lbs. 15 oz. 15 drs. 


20. 


73 lbs. 2 oz. 13 drs. 


yrs. 1 1 m. 1 wk. 


22. 


15 yrs. 10 m. 3 wks. 


days 12 hrs. 52 min. 


24. 


42 days 21 hrs. 54 m. 


9 oz. 17 dwts. 21 grs. 


26. 


56 lbs. 10 oz. 14 dwts. 


lbs. 4 oz. 15 dwts. 


28. 


1 oz. 16 dwts. 21 grs. 


yds. 2 ft 11 in. 


30. 


6 mis. 7 fiir. 34 pis. 


sq. yds. 7 ft. 114 in. 


32. 


19 sq. pis. 25 yds. 2 ft 16 in 


7 yds. 3 nls. 3 qrs. 


34. 


47 ells 3 qrs. 2 nls. 2 in. 


153 6«. 6d. 


36. 


£44 188 7id. 


13 48. 9d. 


38. 


£147 10«. 9ld. 


'2 88. ed. 


40. 


£247 11*. 7jd: 


966 28. 2jd- 


42. 


£288 48. Sid. 


740 78. 9id. 


44. 


£577696 14«. 10^. 


02 tons 18 cwts. 2 qrs. 


46. 


53 yds. 1 ft 2 in. 


20 lbs. 






'80898 10«. 9^. 


48. 


£557862 128. ^d. 


480259 128. 6K 


50. 


£319251 78. 7id. 


310205 55. 10}</. 


52. 


18 mis. 6 tar. 38 pis. 4 yds. 


mis. 6 far. 38 pis. 4 yds. 






5 in. 







XI. 



175 17*. Ud. 
271 18«. 9d. 
336 98. 7d. 



2. £201 78. 9id. 
4. £556 19*. lOid. 
6. £508 28. lOid. 
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7. 


1117039 11«. : £19169 9<. 


8. 


£28343 19«. : £29524 18«. 




lO^d 




11^ 


9. 


£46079 58. 4d. : £51839 
3«. 6d: 


10. 


£64695 Us, Zd. : £69008 \2s. 


11. 


£51345 17«. ed, : £51773 
15«. lid. 


12. 


£42830 19«.6dl : £46724 14«. 


13. 


£39225 191. llff. : £42068 


14. 


£32004 16«. l^d. : £33015 




• 9«. 2^ . 




9«. 8^ 


15. 


£49454 5s. did. : £53786 


16. 


£30324 4«. \\d. : £48985 




l8.0id. 




58. \\d. 


17. 


2930 acres 3 rds. 10 pis. 


18. 


12212 acre^ 8 pis. 


19. 


2188 cwts. 1 qr. 16 lbs. 


20. 


12021 cwts. 3 qrs. 27 lbs. 


21. 


14800 yds. 1 qr. 2 nls. 


22. 


27909 yds. 2 qrs. 1 nl. 


23. 


£2502 14«. 7d. 


24. 


447 tons 3 cwts. 2 qrs. 
15 lbs. 13 oz. 15 drs. 


25. 


jf 54462 ll«. 2d 


26. 


£362 \58.\^. 


27. 


£4801 12«. 8d 


28. 


£37548 15s. 2d. 


29. 


£531559 8«. 9d: 


30. 


£13654 08. Ud. : £17268 
l8. Ojrf. 


31. 


£74963 10«. 2id. 


32. 


£377556 13«. Id. 


33. 


£609007 18«. Oid. 


34. 


£54259 158. 9^. : £63303 
\8. 6fdf. 


35. 


£1046104 19«. 0}d 


36. 


£9744017 16«. 10^ 



1. 


£13 19«. 2d. 


3. 


£12 12«. 9^ 


5. 


£11 Us. 10^. 


7. 


£142 9«. 5id. : £116 6«. 




0i<i. + 5id: 


9. 


£21 18«. lO^d : £18 58. 8|(f. 



11. £34 18«. 3^ + 7ji. : £29 

7s.lO<f. 
13. 75 cwts. 6 lbs. 7 oz. 7 drs. 

+ 3 oz. 8 drs. 
15. 1 cwt 2 qrs. 25 lbs. 2 oz. 

3 drs. + 7 drs. 
17. 7 acres 3 rds. 29 pis. 28 yds. 

5ft + 2ft. 72in. 



2. £11 16«. ^d. 
4. £13 18«. 5}d 
6. £12 18«. 6}d 
8. £112 0«. 8id: £99 lU 8^ 

+ U. 1 j^. 
10. £10 lis. 9c2. + 8^ : £17 5«. 

6}<£. + 6jdL 
12. £22 Us. U\d. 

14. 43 cwts. 3 qrs. 17 lbs. 10 oz. 

10 drs. + 8 oz. 4drs. 
16. 3 acres 1 rd. 14 pis. 

18. 495. 



AN8M1CSS. 
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19. 


iioa 


20. 


SI. 


1195. 


22. 


28. 


965. 


24. 


2ft. 


£2 6«. 6^. -1- 15$. 


26. 


27. 


£6 ll».9id. + £l 15«. 


28. 


29. 


£0 4«. Sld. + 2\d. 


80. 


SI. 


£981 68. 4i2. 


82. 


SS. 


£103899 Of. Sd. 


84. 


85. 


£866 09. 9d. 


86. 


87. 


£148805 S8, Id. 


88. 


39. 


£183 0». ^d. 


40. 


41. 


£811 12<. 4}d: 


42. 

X 1 1 r. 



1465. 

1175 + 7 lbs. 
£71 16«. ll(f.-f UlO^d 
£17 lU. 10^. + 109. ed. 
£1 8«. 8^ + 6^ 
£10845 18«. Id. 
£20270 48. lid. 
£1625 128. 9id. + Id. 
£1857 17». 5id.+id. * 
£76 179. 8^. + U 6^ 
£87200 1U3^. 
£8246 99. 7d 
£597 49. aid. 



1. 46 square yards 5 feet 2. 101 square yards 8 feet 

127^ Jnches. 90 inches. 

3. 2 cabic feet 1457 inchefl. 4. 8 square yards 4 feet 

96 inches. 
5. 24 feet 10 inches. 6. 282 cubic feet 891*023624 

inches. 
7. 70 feet 8' 8" 10"' 4"". 8. 10124|| sq. inches. 

9. 9 ft 2f 7" 2'" 5"". 10. 277 sq. yds. 7 ft 11 liL 



XIV. 



1. 


£750 29. 


2. 


£15 69. 5}(i. 


3. 


29. ed. 


4. 


£986 09. 9}d 


5. 


£52 69. 10^ : £47 189. l^dL 


6. 


£5 109. 3d. 


7. 


1 qr. 25 lbs. 8 os. 


8. 


3 yrs. 24 days. 


9. 


£56 169. 5}d 


10. 


18 ac 8 rds. 24 pis. 


11. 


7 cwts. 3 qrs. 26 lbs. 


12. 


£17 129. I0\d. 


13. 


146 doUars. 


14. 


5 tons 9 cwts. 8 qrs. 28 lbs. 
7 oz. 6 drs. + 8oz. 


15. 


£110 59. 


16. 


£800. 


17. 


20 shirts. 


18. 


25 sts. 2 lbs. 8 oz. 


19. 


500 dollars. 


20. 


49 yds. 3 qrs. 2 nls. 


21. 


£8 189. 4d. 


22. 


£175 159. Sid. : £125 89. 2j[dL 


28. 


£5872 49. 7f/. 


24. 


818682000 sq. inches. 
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25. 


570240 inches. 


26. 


27. 


662832 oz. 


28. 


29. 


1^58 158. 


30. 


81. 


224461^ feet 


32. 


33. 


93 tuns 2 hhds. 17 gals. 
3 qrts. If pt 


34. 


35. 


2 miles an hour. 


36. 


37. 


273 ft. r 5" 3'". 


38. 


39.* 


107224^ times. 


40. 


41. 


179685 sq. feet 


42. 



43. 39 lbs. 8 ozs. 17 dwts. 

20gr8. 
45. 9 tons 2 cwts. 2 qrs. 26 lbs. 

15 oz. 
47. 16 hrs. 20 mins. 18 sees. 
49. 59 mis. 5 furs. 34 pis. 1 ft 

9 in. 
51. f boar. 

53. 3 yds. 1 ft. 

55. 592 sq. yds. 4 ft. 106 in. 

57. 1820752 drams. 

59. 27 cwts. 1 qr. 23 lbs. 7 ozs. 

61. 49602 feet 

63. 29 mis. 1 far. 1 1 pis. 2 yds. 

2 ft.4 in. 
65. 266450 grs. 
67. 8 mis. 3 fiir. 32pl8. 3 yds. 

2 in. 
69. 115 tons 17 cwts. 2 qrs. 

6 lbs. 



44. 



41847 farthings. 

£25 58. 9|</. 

£257 0*. 4id. 

18 lbs. 2 oz. 1 8 dwts. 3 grs. 

£5506 58. : £4958 15s. 

£1 78. 

One-twelfth of a cubic foot 
3 cub. yds. 20 ft 1455 in. 
2 mis. 5 for. 39 pis. 1 yd. 

4 in. 
278172 inches. 



46. 4221 feet 

48. 514752 ozs. 

50. 229168 ozs. 

52. 27 mis. 1 ftir. 15 pis. 5 yds. 

3 in. 

54. 35101^ feet 

56. 192669 feet 

58. 85931 grs. 

60. 615187 cubic inches. 

62. 37it lbs. 

64. 17526. 

66. 632592 ozs. 

68. 1028 tons 1 cwt 3 lbs. li oz. 



1. 7| : 4J : li?. 

3. 14JS : 103jf : llljf 



K 64 
O. 5 



88 . 129 ^ 



7. «^* : 2fl : ^A*. 

^' IT • IT • 55* 
11. 22 : 39. 



70. 


2 wks. 6 days 5 hrs. 52 m. 




14 sees. 


XV. 




2. 


64i| : 21211 : 72fr 


4. 


9} : 21^ : 13|f. 


6. 


4P : W : ¥. 


8. 


fi89 . 199 . 1S664 


T • 13 • lid • 


10. 


1053 . 1794 . 9JJ6. 


12. 


9 : 4. 
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13. 5:4. 14. 6 : 19. 

15. 36 : 8. 16. 14 : 8. 

17, ? : ft : fr • 18. ifc : t : fr 

19. ft : t • ^ 20. i : I : }J. 

21. if. 22. |. 

23« TIW *^' rf» «» fl» fi' 

oe Se 2£ IB 49 Ofi 90 985 964 100 

97 gg^g giaO 7988 4485 QO 860 850 885 548 

*'• f«f» 8415» V4lB> 8il5^ ^*'' SSo* e55» 530* «30» 

*"• 5 • 80 • SI* "^' 80 • TTO * fo' 

31. I : I : f. 32. J : J : ^. 

38. f : if : ft : B. 34. ?. 

35. ^ 36. }|. 



XVI. 

i. li : 2f ' 2. 2 : 2^. 

8. 1|}. 4. IH. 

5. l|g. 6. lij. 

». 2|i. 10. 1^ 

"• 2^ 12. m. 

13. 3». 14. 6^ 

15. 7|. 16. 2j|i. 

17. 10};. 18. 8^. 

19. ISjfe. 20. 5^ 

21. 5Ji. 22. 6^. 

» 14M. 



XVIL 



1. 


i:i 


3. 


ift* 


5. 


2A- 


7. 


Too* 


9. 


2H- 


11. 


lOfr 


13. 


IS?. 


15. 


m- 


17. 


81*. 



2. 


*• ft « 


4. 


*; 


6. 


4fe. 


8. 


aj- 


10. 


2^ 


12. 


H- 


14. 


o8B 


16. 


2ot» 



1. 


if. 


3. 


iS. 


5. 


9S«* 


7. 


&• 


9. 


448§. 


11. 


99^. 


13. 


SO. 


15. 


96*. 


17. 


16|. 


19. 


is. lid. 


21. 


St. Id. 
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xvm. 

4. 16|i. 

6. 6if. 

8. 97|. 

10. 84. 

12. 253||. 

14. 40|1. 

16. 91. 

18. 56. 

20. £3 12«. 2d. 

22. 63. 



XIX. 

1. ii:f. 2i §?:13}. 

8. iH : 1S|. 4. £S 6«. 4^. 

5. £21 S», 6{dL 6. 23 cwts. 1 qr. 2} lbs. 

7. 5 ac. 1 rd. 17 pU. 15 yds. 8. If : §i : 13}. 

1 ft 18 in. 

?. Asl4s32|. 10. ^ 

13. Bi. 14. If. 

15. ^ 16. i. 

17. ^. 18. J. 

19. 2^11^. 20. 555. 

21. l|f{. 22. If. 

23. fi. 24. lf|. 

25. 8g. 26. 1^ 

27. if. 28. i{. 

29. 10^. 80. ^ 

81. 15«. 10<;. 82. 6| inches. 



I. 


•095. 


3. 


12-068. 


5. 


60-06. 


7. 


47-4. 


9. 


120014019. 


n. 


60-06006. 



2. 


•039. 


4. 


•609. 


6. 


29*009. 


8. 


69-607064. 


10. 


55-6494. 


12.' 


17017017. 
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). 


42)j-95?d. 


3. 


47-0709. 


5. 


6404*8502. 


7. 


183*0475. 


9. 


779-1686. 


11. 


7999-77021. 


13. 


12988*7753. 



2. 


757-499. 


4. 


19*6338. 


6. 


448*8074. 


8. 


564*282692 


10. 


580-491902. 


12. 


51592373. 



XXII. 



1. 


118114. 


2. 


975305*1258. 


3. 


109997342*809099. 


4. 


11-7537. ^ 


5. 


12-561. 


6. 


446*352. 


7. 


115-2839. 


8. 


2109. 


9. 


3011*5026. 


10. 


1126*849608. 


11. 


29738*94371. 


12. 


1637*269485. 


13. 


33*06886. 







xxnr. 



I. 


510*3. 


2. 


375*54564. 


3. 


146*4561. 


4. 


341*508486. 


5. 


•0037777. 


6. 


1-69194 


7. 


•37368892. 


8. 


2460168. 


9. 


2*691066. 


10. 


11961-232. 


11. 


636-83564. 


12. 


-035594. 


13. 


•7625 : *07392. 


14. 


•2760494. 


15. 


5424*8324832. 


16. 


•01977048. 


17. 


32*5819809. 


18. 

X X IV. 


•3154032. 


1. 


12-96. 


2. 


7-8125. 


3. 


185000. 


4. 


12*932... 


5. 


•021... 


6. 


7 tons 18 cwts. 3 qrs. 10 
8 OS. 7*168dr8. 


7. 


£160 14«. 5^. 


8. 


24106*25. 


9. 


3*271... 


10. 


•15. 


11. 


66*998. 


12. 


686*769... 



L 2 
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13.« 


13333 d. 


14. 


74*782... 


15. 


12054-054. 


16. 


4000. 


17. 


399016146. 


18. 


*6586... 


19. 


50. 


20. 


32-9415520511 


21. 


•013 : -0013 : 130. 


22. 


•01026... 


23. 


1230*769... 


24. 


1 
So* 


25. 


4Ado' 


26. 


25656 * TeR)5* 


27. 


^^ISSS 'T^m' 


553. 


•5 : '2 : ^875* 


29. 


•4375 : -44 : -8125. 


30. 


•790625 : *8875. 


31. 


•40625£. 


32. 


•d of a ton. 


33. 


•U8d0952d of 2U 


34. 


*2d36507 of a guinea. 


35. 


•615625 of a ton. 


36. 


•09375. 


37. 


141. 


38. 


•078125 : -2142857. 


39. 


•084. 


40. 


•875£ : •68125£; 


41. 


•840625£ : -OTS^. 


42. 


•890625£ : -396875;^. 


43. 


•54375£ : •109375£. 


44. 


15«. 4-5S6d: : 5*58d 


45. 


23 hn. 25 mins. 26*4 Bees. 46. 


4a. 2*72d 


47. 


3 rdfl. 7 ^ 9 yds. 
42*912 Id. 


8 ft. 48. 


139. 1^ : 198, 6^ 


49. 


£5 lOs. 6d 


50. 


£l 6». ll-856dL 


51. 


15«. 


52. 


58, 


53. 


I4s,7id, 


54. 


ed. 


55. 


5id, 


XXV. 




1. 


{:» 


2. 


A:fr 


3. 


If • si* 


4. 


A:A. 


5. 


»:f. 


6. 


ft:Ji- 


7. 


•1009569. 







XXVI. 



1. £13786 78, 6'24</. 



3. £255 68, 0'96(f. 



5. 


&. 


7. 


•0101... 


9. 


14-49. 


11. 


2 9303. 



2. 9537 tons 17 cwts. 13 lb& 
7*04 oz. 

4. 5927 ewts. 14-56 lbs. 

6. 6. 

8. 2jf. 

la 1*0428571. 

12. 4K. 



* For the explanation of the doti placed OTer the figurei, tee Circulatwo Dioinam. 



13. 


£2 128, 6d. 


14. 


iTff* 


15. 


Iff 


16, 


9id. 


17. 


1785 


18. 


M- 


19. 


^34102562. 


20. 


677 


21. 


3. 


22. 


17«. 8(f. 


23. 


•076923. 


24. 


m* 


25. 


13400 : '00134. 


26. 


•09375. 


27. 


Sqrs. 10 lbs. 14*3616 oz. 


28. 


1433-44017. 


29. 


2^. 


30. 


10«. 6^. 


31. 


39. 


32. 


£4 28. l|{<f. 


33. 


344-32994103. 


34. 


•0190752. 


35. 


•015625. 


36. 


•10416. 


37. 


403 
8226* 


38. 


•385416. 


39. 


8 14968dL 


40. 


45. 


41. 


126 


42. 


10556*4673714286 : 
105-664673714285 


43. 


•39375£. 


44. 


•074. 


45. 


9300365. 


46. 


2700236. 


47. 


1980-13800195. 


48. 


1-81823... 
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xxvn. 



1. £2 128. lO^d. 

3. £33 8«. Sd, 

5. £36 I4s. 8d. 

7. £1544 38. lO^d, 

9. £17289 08. 6|(£. 

11. £1912 Us. 

13. £258 17«. \d. 

15. £1060 68. 7i(L 

17. £184 14«. Bd. 

19. £738 13& 

21. £91949 l8. l(%i. 

23. £34 98. did. 

25. £31907 98. Ud. 

27. £669 28. 9j(f. 

29. £241 108. 

31. £59 198. 9fyi. 

33. £87 08. 7id. 

35. 10«. llJd 

37. £25557 18«. Ud. 



2. £2 4ff. 

4. £93 28. did. 

6. £5378 198. lOitL 

8. £738 138. 

10. £9643 68. Old. 

12. £179 17«. lOfdL 

14. £367 3s. lOid. 

16. £625 198. 0^. 

18. £67 88. 6(2. 

20. £34596 98. S^d. 

22. £78 68. 

24. £1030 38. 9d. 

26. £10757 198. 9d. 

28. £49 148. lid. 

30. £100 15s. 7|d 

32. £311 8s. . 

34. £83 6s. 5^ 

36. £909 9s. 3d. 

38. £641 14s. 4^. 



TBS Clm. BXBTIGE AaiTHItETIO> 



23SSS it. aid. 

£1381 ISi. (yjd. 
21073 111. ll}d 
IS ewtt. *i^ llM. 
£12 lb. 
£4fiOS t«. 9^ 



1. fass lu 3J. 

3. £10299 I*. 8J. 

6. £1304 i7t. 6d. 

7. £1838 IB*. B<i 
9. £S45 Si. 5± 

1. £!1S 19(. &^ 

13. £55 19*. ajd. 

5. £63 8*. S}dL 

T. £190 9*. lid. 

9. £411 IT*. 10<£ 

21. £91943 17<. 6^ 

S3. £377 0*. Sj^ 

25. £SS Oi. Ti<t 

37. £9 6*. 8it 

29. £3G0 IS*. 6.1 

SI. £SSS8 IS*. 9id. 

33. £10 IS*, aid. 

35. £S41 10*. 

37. £431 13*. 7id. 

39. £910 14*. a^d. 

41. £370703 S*. Gi. 

43. £1073 III. Iljd: 

45. £S4 IS*. Igd. 

47. £2S7 14*. 

49. £4724 6(. i^d. 

51. £570B*;5j<f. 

53. £154 10*. 9^ 



3. £133 6*. Sd. 



to. £90 IS*. 

*». £664 0*;7lrf. 

44. £50 S«. 3d. 

46. ISBcwU. 1 qr. llAlbs. 

48. 140 jdi. 

SO. £2 6*. 



xxvm. 

a. £191 a 14*. 

4. £138 141. 4d: 

6. £2976 16*. Sd. 

8. £1727 4*. 6}<t 

10. £37 16*. ad. 

15. £117 3*. 9<£ 
14. £1581 9*. Oji 

16. £158 16*. id. 
18. £!t66 19*. 7^. 
SO. £20618 11*. ad. 
aa. £9571 15*. 0^ 
24. £1375 13*. iid 
26. £337 \7a.B^d. 
SB. £7 4*.4|§rf. 

30. £419 3^.4^.* 

32. £25 59. 9|^ 

34. £51 li. Sid. ■ 

3G. £2310 la*. Sid. 

38. £269 17*. SM. 

40. £93 14*. *id. 

43. £2025 9*. 11^ 

44. £11586 2*. rid: 

46. £3ai0 la*. Sid. 

48. £897 0*. 11^ 

90. £343 12k 4j<£ 

52. £36 lOi. 3^ 



3. 1 Tk. 1 dftf 9 1l 



AKSWEBS. 
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5. 45 days. 6. 

7. 10 hrs. 8. 

9. £384 \58, 5<L 10. 

11. 5s, l^L 12. 

13. £179 7s. 9id. 14. 

15. £402 0«. ll^dL 16. 

17. £2380 10«. 18. 

19. £100 9s. 4^. 20. 

21. £25 17«. iHtH*^ 22. 

23. 21 cwts. 3 qrs. 21 lbs. 24. 

25. £12 28, 8d 26. 

27. 77 cwts. 1 qr. 22^ lbs. 28. 

29. 460 ac. 3 rds. 24 pis. 30. 

31. £189 14«. IIJ. 32. 

33. 5 cwts. 2 qrs. 14 lbs. 34. 

35. £3 lOs. 36. 

37. £90. 38. 

39. U. 8(L 40. 

41. £19 98. 2d. : £25 18«. iG^d. : 42. 

£32 88. 7ld. 

43. £11 Os. lOd. : £8 Us, Sd. 



13Jt weeks. 

£16 18«. ll^^yd 

£7 78, effcf. 

3f hrs. 

£496 14«. 3f<f. 

£5583 68, Sd, 

£30 Us. Sd. 

£211 I9s. Sd, 

£12 Us, 10^. 

£57 6«. 8||J(2. 

35 COWS. 

£66 10«. 

82i7d8. 

£83 11«. Sd. 

£31 6«. 9|(i 

£75. 

10-43ldd: 

£1 Ss. 9d, : £1 39. : 58. 9d 

£144 and £128. 



1. £2 5«. 8|£f. 

3. £5. 

5. 16 days. 

7. £100. 

9. 6440 men. 

11. 8 hrs. 



XXX. 



126 acres 1 rd. 5f pis. 



£239 168, 4fdL 



2. 
4. 

6. 2340 lbs. 

8. 10 hrs. 

10. 13^ days. 

12. 362 lbs. 



1. 


£60 12*. 3^. 


3. 


£8 18«. 6id, 


5. 


1 year 2 months. 


7. 


3 oz. 


9. 


£123 lOs. 2fdL 


11. 


£299 5s, 


13. 


£71 148. Aid, 


15. 


68, 


17. 


£90. 


19. 


£2257 10«. 



XXXI. 

2. 

4. 

6. 

8. 
10. 
12. 
14. 
16. 
18. 
20. 



£35 Os, 9|£|dL 
£25 17c liiUfi 
£12 168, 4d. 
8064 bricks. 
£7237 68, Sd. 
£8 14c 0^ 
3 lbs. 4^ oz. 
£767. 

46|| sovereigns. 
5& 



i 
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21. 


£3. 


22. 


£18 ]Ss. 


23. 


£14 Ss. 4d. 


24. 


£8 158. 


25. 


2894 francs 3 cents. 


26. 


11 cwts. 1 qr. 


27. 


£1736 4s. 7 id. 


28. 


£502 Os. 11^ 


29. 


7i days. 


SO. 


64 yards. 


31. 


£2 108. lOid. 


32. 


£2881 1 6s. Sd. 


33. 


£3848 12s. llfc^. 


34. 


£2143 Ss. lOid. 


35. 


£25 5«. 9|d 


36. 


6440 men. 


37. 


73^. 


38. 


12-527. 


39. 


18-7 lbs. 


40. 


5^. 


41. 


£242 98. 4j<i " 


42. 


£3. 


43. 


16 days. 


44. 


2 cwts. 3 qrs. 14 Ibs; 


45. 


4 oz. 13^ drs. 


46. 


£75 5*. 5^gd. 


47. 


2«. 2|§H(/. 


48. 


£7. 


49. 


58^. 


50. 


£27 Sa. 6id. 


51. 


1^2417. 


52. 


9044 lbs. 6 oz. 7 dwts. 4^ gn. 


53. 


£42 98. 4||<f. 


54, 


£174 12«. 


55. 


£55 38. Bid, 


56. 


£27 0*. 2||5J</. 


57. 


£28 28. Sid 


58. 


£1849 11«. 6(f. 


59. 


38| hrs.* 







1. 

3. 



30 gals. 
5|lbs. 



XXXII. 



2. 7 doz. 



xxxin. 



1. £600. 

3. A, £13 4s., B, £19 16s., 
C, £26 8s., D, £21 9s. 



2. A, £60 : B, £72 : C, £78.^ 



xxxiv. 



1. £65 19s. ed. 


2. 


£289 5s. 7|dL 




3. £76 17s. 9jc/. 


4. 


£36 18s. Id: 




5. £687 2s. 10|cf. 


6. 


£304 13s. 9d. 




7. £307 7s. 3^ 


8. 


£7 14s. i;^. 




9. £38 14s. llj^. 


10. 


£438 8s. O'USd. 


. 



~ * This question contains no misprint, as some suppose, for I bad a copy of it vm*. 
iMitJm before the Eighth Civil SerTice Report appeared. 







ANSWERS. Z2ii 


11. 


£17 Us. 4^. 


12. 3 per cent 


13. 


4i per cent 


14. 4 per cent 


15. 


4} per cent 


16. 8 years. 


17. 


4 yrs. 6 months. 


18. £42 5*. lOd: 


19. 


£1411 98. 2(L 


20. £277 7*. 6-3d: 


21. 


£173 28. 9d. 


22. £1604 5*. 


23. 


£34 17«. 5i(L 


24. 2j^per cent 


25. 


£214 7*. 1^. 


26. 2^iJ§. 


27. 


£95 12«. Id. 


28. 3 years. 


29. 


£195 Is. lOjrf. 


so. 3| per cent 
XXXV. 


1. 


£13 lOs. : £730. 


2. 13*. 5||fd. 


3. 


16«. Sd. 


4. £500.* 


5. 


£2350. 


6. £43 1.5*. lid. 


7. 


£21 19*. 1||«?. 


8. £173 17*. 5^^ 


9. 


£260 16*. 2^. 


10. £424 6*. 10^ 


11. 


£300. 


XXXVI. 


I. 


£390. 


2. £29 14*. 8|§<i. 


3. 


£57 11*. 7jd: 


4. £5 12*. 6J. 


.5. 


£4 17*. Sid. 


6. £20 10*. ed. 


7. 


£57 18*. 3frf. 


8. £4736 16*. 10^. 


9. 


£1900. 


10. £52 7*. 9d. 


11. 


£76 3*. 2*65rf. 


XXXVII. 


1. 


£581 3*. 9fd 


2. 7^ months. 


3. 


8f months. 


4. 4| months. 


5. 


12| months. 


xxxvm. 


1. 


£8925. 


2. £7200. 


3. 


£6400. 


4. 19 shares. 


5. 


160 shares. 


6. £1627 7*. Ofrf. 


7. 


£1111 10*. 


8. £1187 3*. 1^ 


9. 


£16869 9*. r^i. 


10. £5173 5*. 9'96d. 



* The exphmatloD in such annren, for obvious reasons, is omitted. 

L 3 
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11. 


£107 5s. 


12. 


£96 08. 5^. 


13. 


£160 68, Sd, 


14. 


£201 19«. 6^d. 


15. 


£98 28, 6d. 


16. 


3f : £4 Ss. lOjcf. 


17. 


£3 19«. 6^ : £4 38. 4d. 


18. 


£4 Us. 3^d. 


19. 


£4. 


20. 


£600 16«. 8ff§</. 


21. 


Increase of £8 Ss. 9f<f. 


22. 


£587 15«. IJfrf. 


23. 


£75. 


24. 


60 per cent. 


25. 


Decreased £34 78. ed. 


26. 


Increase of £5 18«. 4dL 


27. 


Increased £16 68. 2^. 


28. 


£24960. 


29. 


£26 138. 4d 


30. 


Increase of £115 48. 


31. 


£124 48. 3|fdL 


32. 


Interest of Ist £3 78. 1^ 
per cent.; interest of 2nd 
£4 \78. S^d. per cent 




XXXTX. 


1. 


£4 58. lOj^. per cwt 


2. 


6«. 6^. 


3. 


15} per cent 


4. 


£156 12«. 


5. 


£75 : loss £24. 


6. 


19«. 8d. 


7. 


£65 98. Ud. 


8. 


£476 68. %d. 


9. 


272 cwts. 2 qrs. 14 lbs. 


10. 


4s. 8d. and 5s. 3d. 


11. 


lOs. 6d. and £8 58. 4^. 


12. 


£18 I5s. per cent gain. 


13. 


1«. l|rf. 


14. 


£l4 1U8d 



XL. 



1. 198. 2d. 



2. 44. 



3. 


1541. 


4. 


£58 is. 4d. 




5. 


25313*48. 


6. 


63^. 




7. 


40-6. 


8. 


12 per cent. 


• 


9. 


18s. 9d. 


10. 


£250 5s. 9id. 




11. 


10^. 


12. 


120000. 




13. 


3-129896477... 


14. 


£2107 10*. 




15. 


1420-479... : 4326*5186... 
5705-042... 


: 16. 


12-403 : 37-779... 


: 49*816... 



XLI. 



1. 10648 : 900. 2. 

3. 429981696 : 1*2762815625. 4. 
5. 46656 : 8000. 6. 



'00000256 : 12*25. 
85184 : ^. 
134689 : 180821. 
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1. 


53-43. 


3. 


16|. 


5. 


sf. 


7. 


7047. 


9. 


1137-4023, 



XLH. 



2. 637*4. 

4. 2^(2-26). 

6. 22}}. 

8. 2-6463. 



1. 7093. 

3. 8767. 

5. 2-924. 

7. 23. 

9. 79. 



XLm. 



2. 97'Oft 

4. 17f. 

6. 512. 

8. 611. 

10. 106L 



XLIV. 



1. 


165. 


3. 


54. 


5. 


4 

5* 


7. 


99. 


9. 


193^. 


11. 


5460. 


13. 


40-481. 



2. 6. 

4. f . 

6. 172*6. 

8. *2857U. 

10. 46|. 

12. 1024. 

14. 1. 



XLV. 



1. 


£765. 


2. 


3. 


£150. 


4. 


5. 


£500. 


6. 


7. 


£334 58. 3^ 


8. 


9. 


£668 10^. 6'825d 


10. 


11. 


£254 18tf. 5*75784375(/. 


12. 



£328 17a. 7<L 
£220 48. \(L nearly. 
£5264 4«. 2^ 
£270 28. 5*307456<;. 
£10653 17«. 10*07889d 
£9091 16«. \'7S2075d. 



XLVL 



1. Its integral part 



2. 1*8802118: 1*8750613 and 
1-6930606. 
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3. -6980700 : M760913 : 

11760913. 
5. For Ana, see 16S. 
7. 1-800786: 2'199214. 



4. U digits ($12»2S}: -256. 

6. 10, see 17€. 

8. •7269987. 



1. 8606. 

3. 2121. 

5. 705. 

7. 34. 



XLvn. 



2. 10942. 

4. 2988. 

6. 7371. 

8. 21Ji. 



1. 12049. 
3. 14522. 
5. 27258. 



XLvni. 



2. 23059. 
4. 13258. 
6. 57899w 



1. 13744. 
3. 14482. 



XLIX. 



2. 11190. 
4. 16501. 



L. 



I. 


70103. 


2. 


Six hundred and seven thou- 
sand and thirty-five. 


3. 


340703529. 


4. 


£22689 17«. 8^ 


5. 


40018178. 


6. 


£1360 4«. 1\d. 


7. 


1457558704. 


8. 


£75834 19«'. 8dL 


9. 


£710150 12«. ^y. 


10. 


367478J. 


11. 


49095i^ 


12. 

LI. 


£489 7«. 1 \dL 



1. 533994. 

3. 105543798. 

5. 19487107. 

7. 167 tons 6 cwts. 1 qr. 23 lbs. 



2. 201995. 

4. £25052 99. 6d ' 

6. £2731 17* Id, 

8. 44 tons 11 cwts. 1 qr. 23lbflL 
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9. 85 lbs. 10 oz. 18 dwts. 21 gn. 10. 397712002623. 



11. £SS798 4s, 9id. 12. 

13. £2800277 158. lOd. U. 

15. 1992596033^. 16. 

17. £26389 48, 9|(/. + Is, 6}<f. 18. 

19. 943197 pints. 20. 

21. 40704 quarts. 



201 tons 1 7 owts. 3 qrs. 16 lbs. 

150695441175}^ 

1 ft 5^ inches. 

111510 lbs. 

25 loads. 



Ln. 



1. 


400000510. 


2. 


Seventj-seYen million five 
thousand and three. 


3. 


194197091. 


4. 


£12817 11«. 4d, 


5. 


1153916042. 


6. 


£524139 16«. 8}(f. 


7. 


48701164178112. 


8. 


£218460 6«. 2\d. 


9. 


£366786 Os. 2d, 


10, 


Il40599139f§$. 


11. 


£60653 I6s, l^d. 


12. 


£412 0«. 9}1 


13. 


23061 oz. 


14. 


137 miles 3 fbr. 26 pis. 3 yds. 
1 ft 6 in. 


15. 


£4595 Ss. 4d. 


16. 


8} guineas (£9 6«. 4^.) 


17. 


16^- 


18. 


llfj. * 


10. 


81. 


20. 


4. 


21. 


1404-0287. 


22. 


406*1891. 


23. 


158466011. 


24. 


M37... 


25. 


548571-428571. 


26. 


•46876£. 


27. 


2-924. 


28. 


37 ft 2^ 2" 8'" V" 4'"" 


29. 


37 cubic ft S20| inches. 


30. 


£9 169. %d. 


31. 


38, 4d, 


32. 


£41606 12«. 


33. 


£40764 10«. Zd, 


34. 


£59416 11«. 4(2. 



Lm. 



1. 


401301. 




2. 


200008011. 


3. 


Ninety millions one 


hundred 


4. 


123455616. 




and five thousand and three. 






5. 


£26825 U, 




6. 


18586207. 


7. 


£2832 17*. lid. 




8. 


302290384623. 


9. 


159019937720. 




10. 


£30018 48. %id. 


11. 


£136853 Is, 1^. 




12. 


£2577077 \ba. \Qd. 


13. 


114749405157|. 


* 


14. 


204532925 Iflf. 


15. 


21264l74|§|f. 




16. 


£223506 6«. lOf/. 


17. 


£23005 28, Id. 
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1. 64 tons 6 cwts. 8 qri. 14 lbs. 

lOoz. 
S. £1232 13«. ^d, 
5. 4 miles 1378} yds. 
7. 2520 half-crowns. 
9. £39 149. 9^. 



1. 

3. 

5. 

7. 

9. 
11. 
13. 



2. l«.6d: 

4. 48516 inches. 

6. £26 58. Hid. 

8. £500, 



LV. 



125 lbs. 3 02. 5 dwts. 12 grs. 

£953 Us. Sd. 

15|. 

39. 

12988-76693. 

11961-232. 

£2 12«.6dL 



15. 9^ miles. 

17. £3098 6«. 2<£ 

19. 3f. 

21. &. 

23. 55*0124. 

25. 245*538461. 

27. 22 1 339^ sqoare feet. 

29. £113 17«. 3^ 

31. 9^. 

33. 37^. 

35. 2000*83672. 

37. 6861-90045. 

39. '091954... 



2. 
4. 

6. 

8. 
10. 
12. 
U. 

16. 
18. 
20. 
22. 
24. 
26. 
28. 
30. 
32. 
34. 
36. 
38. 
40. 



48 lbs. 
£21 15«. 9d. 

4y5. 

10. 

446*352. 

*0406. 

92 mis. 4 fhr. 18 pis. 4 yds. 

2 ft. 10 in. 
£20 IBs. 

ISA- 
35. 

51206*082. 

318*906015. 

8*625. 

8j goineas (£9 68. 4^) 

16 years 8 monthSr 

3iJ. 

2i. 

865-49885. 

•00071... 



LVL 



1. 

8. 

5. 

7. 

9. 
11. 
13. 



22188 grs. 
£3 10«. 3}dL 

2J§. 

70 

843*8985. 
112-9115. 
£2 1«. 9d. 



2. 

4. 

6. 

8. 
10. 
12. 
14. 



78} acres. 
£14 29. l-305d: 

fir* 

*3864. 
*308... 
4 wks. 



4 days 1 hr. 50 m. 



43 sec 





AMSWKKB. 
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15. 4 weeks 2 days. 


16.* 


£7 12*. 


17. £3408 13«. 9d. 


18. 


12A. 


19. 2f|. 


20. 


32. 


91 25 


22. 


1002-46165. 


23. -907905. 


24. 


31-40899616. 


25. 9640. 


26. 

LVIL 


1-71875. 


1. 8«.4J^A 


2. 


494111 cub. feet 


3. £1576 Ss. 4-3212890625d 4. 


£5 2«. U^id. 


5. Tea 5«. and sugar 4</. 


6. 


736 men. 


7. 6| years. 


8. 


»4f. 


9. £715. 


Lvirr. 




L £3 3*. 10-276d6t. 


2. 


£529 08. 7id. 


3. £885 12a. 7'93125</. 


4. 


£858 189. 2-7721875d 


5. 16||:129i?. 


6. 


469-5102 : 444*144. 


7. -401785714^. 


8. 


4s. 0-18996d: 


9. 838-42. 


10. 


25 poles 2 yards 6f inches. 


11. £14 3«. 4<2. 


12. 


28. Id. 


13. Oil :0011 ; 110. 


14. 


18 lbs. 8 oz. 


15. 43}. 


16. 


48. 


17 13 


18. 


•365625£. 


19. ^ of an inch. 


20. 


Increases it 25 per cent 


21. 2^. : 2^ : and l|f</. 


22. 


55 ft. 8" 5'" 2"". 


23. 55 square feet 8f| inches. 24. 


£169 6a. Aid. 


25. £10330 18«. 2|<l. 


26. 


£270a 


27. £57 12*. 


28. 


£36. 


29. £919 12«. 8110521dl 


80. 


3?Hi. 


31. 12«. 9^ : •64125£. 


32. 


33 . 349 


33. 861. 


34. 


£99 l8. llrf^d. 


r (1) £1431 3*. 2|gji 






35.' (2) £1415 1«. eipl 


36. 


£128 l8. 0-860025(/. 


. (3) £16 U. 8||i 






37. 11268 men. 


38. 


11*. 7iid: 


39. *2565814dd. 


40. 


25-828125. 


41. Gain£5 13«.9ff</. 


42. 


Decrease -03283.... 


43. 13J- per cent. 


44. 


82^. 


45. 16«. 3J. 


46. 


1 1-18 per cent nearly. 


* The number of working days in 


a week is taken. 

k 

4 
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47. 


7 minntes 3*36 seconds. 


48. 


10 gulden. 


49. 


8JJ. 


50. 


h' 


61. 


729 : 6|. 


52. 


See 174. 


63. 


5-7948166 : 623*4478. 


54. 


£297 15*. 3(f. 


65. 


£S 58, 9$^. : U. 0^.* 


56. 


£16206 15*. 


67. 


9977664488. 


58. 


10915745*219638... 


69. 


T5S^ 


60. 


•06. 


61. 


£517 17«. If/. 


62. 


£515 12*. 4^ 


63. 


1 pole .1 ft 3^ inches. 


64. 


£24 2*. 31^2. 


65. 


982. 


66. 


6*. 9||d 


67. 


5} per cent gain. 


68. 


400. 


69. 


•104668... : •11577... 


70. 


£3 4*.93^ : £5 6*.9fS?rf. 


71. 


10 hrs. 30 mins. 


72. 


Decrease 3-8374713. 


73 


4 per cent 


74. 


19 hrs. 20 mins. 


76. 


5 per cent gain. 


76. 


15|f per cent 


77. 


4*395... 


78. 


2J. 


79. 


82^. 


80. 


25 eabic ft 866|| mches. 


81. 


914 yds. 1ft 7 in. 


82. 


O 7 


83. 


Ij hoar. 


84. 


10 hrs. 48 mins. 


85. 


1-25 lbs. 


86. 


9009. 


87. 


19 feet 3' 7" 3'" 2"" 10'"". 


88. 


19 cubic feet 519f| inches. 


89. 


(1) £44 2*4^. : 


90. 


If its denominator was 2 




(2) £22 Is. 2^ : and 




or 5, or made up of twos 




(3) £7 Is, Oif/. 




or fives, see lOl. 


91. 


See lOO. 


92. 


Less than the units in 




-(1) £62 4*. 7rf. : 




denominator. See loa. 


93. < 


(2) £46 13«. bid. 


94. 


OQ 935 




(3) £37 6«. 9<f. : 
'-(4) £31 2s. 3j(f. 






95. 


1 year 153|ff days. 


96. 


28, 4d, 


97. 


18| lbs. 


98. 


23464*503. 


99. 


18. 


100. 


17*. 2^ 


101. 


8*73d(f. 


102. 


Increased 63| per cent 


103. 


£3 2s, lO^lfd : 
£4 16«. 9^. 


104. 


50 per cent 


105. 


£30 \8, 6}(f. per cent 


106. 


£222896 14*. 5^. 


107. 


£132787 18*. 9jd: 


108. 


7|. 


109. 


£533 3«. 9d 


110. 


1*^ 


111. 


£1 \s, 6^. and £7 16*. 2f|fJ. 


112. 


1. 



* In discounter's fovour. 







AifSWKHa. 


'Z6'6 


113. 


Us. 6d, 




114. 


£25 19«. 6j^d 


115. 


£ll29d«. 4J. 




116. 


3 per cent 


117. 


4 J per cent 




118. 


•130d. 


119. 


4 years 6 months. 




120. 


105. 


121. 


481|f acres. 




122. 


£4 10«. 


123. 


£8508 10«. lOid, 




124. 


•2646£. 


125. 


£181 Is. 5^^. 




126. 


54658 
9080O" 


127. 


^. 




128. 


^CTd* ^ 


129. 


3s. ed. 




130. 


•007875. 


131. 


6} days. 




132. 


£9 10«. 2jcf. per cent gain. 


133. 


10 feet 2' 10" V" 3'"" 


^f'f'ff. 


134. 


10 ft 415x1^ inches. 


135. 


3 furlongs 27ff pis. 




136. 


£274 13£. 9d. 


137. 


£7878 Us. 2d. 




138. 


£137 U ^d. 


139. 


17 
65' 




140. 


21 dayli. 



141. 1 

143. 
145. 

147. 
149. 
151. 
153. 
155. 
157. 
159. 
161. 
163. 
165. 
167. 
169. 
171. 
173. 

175. 
177. 
179. 
181. 
183. 
185. 
187. 



Nitre 30 cwts. 1 qr. 16$ lbs. 
Sulphur 3 cwts. 3 qrs. 5| lbs. 
Charcoal 5 cwts. 3 qrs. 5| lbs. 
37-583. 
37 lbs. 

£248 58. 4d. 

4 . 8243 
T6 • 5900* 

£05 Us. 6d. 
£6 98. \0d. 

£1000. 

-1-9822713. 
•46553£. 
£7144 78. ed. 
74-782. 

2630921 
6666660* 
13 . 8546 
95 • 255Tff* 

Increased £99 5«. 6iJ|<il : 

Gain per cent £44 2& 5^(f. 
£350 58. 
5s. 3d. 
106|. 
£17 ^Ss. Ud. 

841 
6900' 
8 

£1 5s. 2\id. 



142. £10020. 



144. 
146. 

148. 


£1305 18«. Oid. 

Train goes 2^ times as 

fast (23: 11). 
1 lb. 2 oz. 11 dwts. 16 grs. 


150. 
152. 


685f 
£2700. 


154. 


£4173 168. d'624525ci: 


156. 


£15 0«. 11^ each. 


158. 


£14 8«. 


160. 


•8014... 


162. 


400000. 


164. 


12800. 


166. 

168. 


98-581875 lbs. 


170. 


10710-72246. 


172. 


£36 13«. l*420905<2. 


174. 


£62 10«. 


176. 
178. 


25|i 
30 oz. 


180. 


17a 6d. 


182. 


£5 28. 5d. 


184. 


£20 12«. 1*9296(/. 


186. 


•06. 


188. 


lOlOO share^. 
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189. 2j^ hn. 

191. £1 79. 

193. 4 per cent 

195. -0125306. 

197. 86. 

199. 837. 

201. 742. 

203. 34 miles. 

205. 22 and 12. 

207. 4^ miles per hour. 

209. 85^ 

211. 9 hrs. 40 mins. 

213. 68, S^d. nearly. 

215. £5040. 

217. £12 18«. 0||<i 

219. 27 inches. 

221. 2297if^ cabic ft. 

223. 165*6502... 



1. 26*1509125. 

3. 22| years. 

5. 18495000. 

7. 88ft. 



1. 128||. 

3. £7092^ and £& 10«. 

2i?rf. 
5. See the Qaestion. 
7. £l 19«. 4^^ 



190. 


349 

5de» 


192. 


£2 45. 7^ 


194. 


300. 


196. 


e99t 

l8S6d* 


198. 


3620. 


200. 


•5. 


202. 


287466} solid yardA. 


204. 


£565 13«. 7|fS|dL 


206. 


30 minutes. 


208. 


24 hrs. 3 mins. 55*7 1 ...sees. 


210. 


£18630. 


212. 


First 2^, second H yrs. 


214. 


£62 Os. 4|<2. 


216. 


36«. 3^ 


218. 


40 per cent 


220. 


82} yards. 


222. 


44*2718... 


LIX. 




2. IBs, 9d. per gallon. 


4. 5^ (•69105) gain. 


6. £52 108, increase. 



LX, 

2. 
4. 



6. 

8. 



Decreased 18^ per cent 
82f 

10 gulden. 

£2 3*. 2fiJJ$rf. gain. 



1. 

3. 

5. 

7. 

9. 
11. 
13. 
15. 



LXI. 

fast 2. 



Train 1| times as 

(8 to 15). 

1*794... 4. 
12 c ft 1296}J| (-74305) in. 6. 

26-5435416. 8. 

50 per cent 10. 

66} men. 12. 

3 mins. 46*8 seos. 14. 
I of the work. 



50ft. 

12 ft. 9' 8"" 11'"". 

28-66. 

Increased £29 16«. 7j^. 

£2 15«. 3dl 

17J days. 

55 mins. past 10 o'clock. 



ANSWERS. 
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Lxn. 



1. 


27720. 


2. 


4836 
B68§r 


3. 


666 : '00067 : '6324... 


4. 


62-45614... : •707106... 


5. 


£792 15«. 


6. 


The three and a half per C( 


7. 


He sees 30 yds. and travels 
twice as fast 


8. 


4 dwts. 17|S^ grs. 


9. 


•1. 


10. 


65^ yds. 


11. 


lOid. per lb. 


12. 


•28 : 18000. 


13. 


•049382716 : -83. 


14. 


£50000 : £7000. 


15. 


10 per cent. 


16. 


e^days. 


17. 


2-158362. 


18. 


0. 


19. 


A, £128 38. : B, £598 0^. 
8d. : C, £170 17*. 4d.« 

4 


20. 


7jyrs. 


21. 


Inverselj proportional to 


22. 


176 tons 18 cwts. 2 




the price per gallon. 




15^ lbs. 


23. 


£2124 IBs. 9dL 


24. 


5 dwts. 10 grs. 


25. 


4ff. 


26. 


7«.4|J. 


27. 


736. 


28. 


64 days. 


29. 


8 horses. 


30. 


2*828 -. -014 : '039592. 


31. 


4 lbs. 8 oz. 12 dwts. 


32. 


£1750. 


33. 


•4885416. 


34. 


li : J : 2Ji. 


35. 


^. 


36. 


£33 l8, 2^ 


37. 


1250 : -125. 


38. 


7i. 


39. 


2-1544345... 


40. 


W^-WM'- 


41. 


£325 105. 


42. 


VIO (3-162277...) 


43. 


£1362 U, 8dL 


44. 


14 yds. 1 ft. 


45. 


£56 Ss. 4dL 


46. 


£1499 IBs, 7'2d. 


47. 


15 days. 


48. 


Income £900, and rate Bd, 


49. 


77 to 14. 


50. 


£3 10«. 


51. 


£900. 


52. 


237500 ftanos. 



qrs. 



tOKDOtf 
rxZyiED BT BPOTTI8WOODZ AlTD CO. 
VBW-BTBBBT 8QVABB 



GRADUATED SERIES OF ENGLISH READING-BOOKS. 



VltiB EdilioHt, COTTected, of the Complete Striet, in 5 Tola, fep. 8to. 
IOj. cloth, each of which Tolameg may be had aeparately, 

THE GRADUATED SERIES 



FIVE READING-LESSON BOOKS, 

WITH EXPLiSATOEY KOIES; 

Adapted, as a Progressive Course of Eeadii^, for all Classes 
of En^lisli Schools and Families. 

By J. S. LAUEIE, 

Editor af (be ShUlinji Bnleriaining lAbrarj/, de. 

I. d. 

FiMT Boos, 193 Pftgee, iSfiwnrt JWiii'oa 1 

Second "Soo^, 25% Vagfii, Sutih Edifimt I 6 

Tninu Book, 313 Pages. Sixth Idilioa 2 O 

FouBTH SODS, 440 PogeB, £tzM £2fftaH 2 R 

FnXQ Soox, 496 Fagcs, ile<w)ttf iUitioM 3 



Tnia is an endreir nev Beries of 


ence to the proviona aoction), and 
narmil^ea of EnKllsb bistory. Book 
IV. to whicl. the T'bird Book la intro- 


Kenainic- Books, carerullT Bdaplnl 


inroinhout lo Ibe requiremenu at 




ductory, is a further extension of the 




same reneral plau, with theaddllion of 
a diTiaion nn tbe more popular brancbei 


ieclions,ODBHrislBiicluniforin.clieme 




ofMstural Science aad¥hyai»,aequen- 


.okdiong. UooKLcodsiitiofrhyines 


tialiy arranged. Book V. which com- 


«nrl fireiide stories, f.blMandpariUlea, 


pleCBs tbe coarae, torms a further ad- 


and ahon aimple Ule>,'i11 oilliin Ibe 






plan, and aims at anawennc thepracti- 


mattered the first atepa in ceadiiiK. 


Ung^sh Uteralure. 


KnoK tl. cODtainaniiaceiiantcs, tales or 







K^k^ 1 



f&B.likVB.in'sei.aallaniGradaated 
Serisi of Beadliig-Laim Booki baa 
net with great and well-deaerved soc- 



JBy lie lame Aulhor, 
EIRST STEPS to BEADING : being an Introduction 

to the Graduated acriefl of Eagheh Reading-Books. Ten. 8to. 
PiBTl. price 3J. Pam II. jiricc dd. seired ; or complete, price lOrf. 




